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Performance, Identification, 
appearance, too! 


Note the perfectly straight-top 
segment line and rounded corners 
in the unretouched photograph. 


UNIVIS 


Not that the segment is invisible. It isn’t. But it’s extremely 
inconspicuous because of very thin segment line, shorter seg- 
ment line, rounded corners and perfect fusion. 


Who wants “secret’’ segments? Many bifocal wearers, 
many of those who prescribe and fit them. Cosmetic excellence 
is one reason why new Univis I.S./22 is destined to become 
one of America’s most popular lenses. 


What else? Minimum segment jump with optical center 
only 4 mm. below segment line. Perfectly straight-top segment 
to eliminate patient confusion and for maximum accuracy of 
compounded Rx’s. Perfectly matched segments and complete 
freedom from cylinder and aberration through the precise con- 
trol of Univis-designed 8-zone low temperature furnace. 


Identification? Just look for the segment shape. 


THE UNIVIS LENS COMPANY / Dayton, Ohio 
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EXACTING REQUIREM ENTS 


ETHICON OPHTHALMIC SUTURES 


hand-finished Micro-Point® needies 


@ unequaled sharpness by hand honing 
wg 40% greater strength 
w increased stability in needie holder 


g@ reduced tendency to cut out of tissue 


ETHICON EVE SUTURES with Tru-Tempered reverse cutting needies 
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With every correction 


The call for neutral absorption enters into a 
surprising number of visual histories—whether 
as photophobia or as an occupational need. By 
its very nature it is often an elusive aspect of 
the patient’s visual problem, but the extra com- 
fort makes the extra consideration worthwhile. 
The need becomes critical in certain pathologi- 
cal conditions which cause photophobia, such 
as incipient cataract and keratitis, and in many 
myopic and aphakic conditions. 

Although the fact of light-sensitivity is uni- 
versally recognized, no objective test for it is 
known. Most refractionists have worked out a 
technique of their own involving subjective re- 
sponses, along with a careful survey of the pa- 
tient’s visual tasks—especially occupational. 

The Soft-Lite Demonstrator fits into these 
techniques perfectly, and makes it easy for you 
to show patients the effect of Soft-Lite shades 1 
and 2 on their acuity and ease of seeing. Out- 
lined below is a recommended procedure for 
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Duke-Elder, Stewart. The Practice of Refraction, Third Edition. Philadelphia, 1938. Pp. 328-330. 
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Ophthalmology, Vol. 17 (January, 1937), pp. 78ff. 


Fry, Glenn A. “The Evaluation of Discomfort Glare.” I/luminating Engineering, Vol. 51 (November, 1956) 
pp. 722-728. 
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(April, 1926), pp. 271-319. 


IES Lighting Handbook. \\\uminating Engineering Society, New York, 1959. 
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... test for absorption 


examining each patient for the need for ab- 
sorptive lenses. 


A careful testing procedure eliminates un- 
certainty. 


1. Learn all you can about the lighting condi- 
tions under which the patient does his daily 
work. Direct glare over the working area, 
harsh contrasts or bright spots from light 
sources within the field of vision may keep 
the patient from enjoying the full benefit of 
his correction. Just recently lighting engi- 
neers have revised upward their foot-candle 
recommendations for occupational visual 
tasks (see list of references). This suggests 
that light-sensitive patients will need cor- 
respondingly greater attention. 


. Relate above findings to the results of the 
refraction, to determine whether neutral ab- 
sorption may be a desirable fourth compo- 
nent in the prescription. Pay particular at- 


Testing with the Soft-Lite ee 
Demonstrator helps to identify 
light-sensitivity. Includes 
shades 1 and 2. 


tention to high minus corrections and cases 
of sub-normal vision. 


3. Use the Soft-Lite Demonstrator over the pa- 
tient’s correction, with a reading card or 
chart. Ask if patient notices improvement in 
clarity or comfort of Soft-Lite shade 1 over 
white, and shade 2 over white. Often small 
improvements in acuity appear at this point. 
The test helps to identify light-sensitivity 
where it is one of a group of sub-threshold 
factors which together produce a complaint. 


4, Discuss with the patient the function of neu- 
tral absorption in his prescription—its con- 
tribution to his comfort—and explain also 
the cosmetic features of absorptive lenses. 


For a detailed exposition of this procedure 
for testing for neutral absorption, write to 
Bausch & Lomb Optica! Co., 1-063, Roch-. 
2, N. Y., for B-1110, “The Place of Neutral 
Absorption in Your Practice.” 
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‘on Mi have advantages: a Methylcellulose vehicle (which is chemically 
provide prolonged contact, give unexcelled absorption of drugs, lubricate and soothe the 
strict qual control to assure sterility and uniform potency from bottle to bottle... 
icity H adjustments to give optimum patient comfort with maximum therapeutic effective- 
5 cc. Dro Packaging v ihich reduces the likelihood of contamination 
trations (0.75%, 1.5% and 3%) in 
a product ISOPTO® CARPINE—Pilocar HCI U.S.P. in six concentra- 
tion of 40 2%, / and 
$ (0.25%, 0.5%, 1%, 2%, 3% and 4%) with 0.5% Methylcelulose. 
Salicylate U.S.P. (0.25%) in a 0.5% Methylcellulose vehicle. 
C oice @ ISOPTO® ESERINE—Eserine Salicylate U.S.P.in two concen- 
(01.25% oor 0.57%) in 0.5% vehicle. 


This condition is understood to be the 
existence of myopia in one eye and hyperopia 
in the other. In most cases, fusion is lacking 
and suppression occurs. A correction is 
necessary which will tend to equalize the image 
sizes, will look good cosmetically to the 

friends of the patient, and will correct the 
acuity at far and near without creating new 
fusional problems. 


A spectacle lens may tend to equalize the 
image sizes, but will not look good 
cosmetically. The minus in front of one eye 

will make that eye look smaller than the eye 

which is enlarged by the plus correcting lens. 
Friends of the patient may make remarks 

about this peculiar effect. But even if this 

aspect is ignored, and the acuity corrected by 
means of the proper powered spectacle lenses, 

the fusion problem which is created is often 

worse than the original one which existed. 

Every time the patient looks below the optical 
center of the spectacle lenses, the eye with 

the minus correction will have a base down 
prismatic effect while the eye with the 

plus correction will have a base up 

prismatic effect. This vertical prismatic An 
effect is generally intolerable, and if 

diplopia does not occur, suppression usually must. 


metropia 


Until the advent of modern day contact lenses, 
this problem of antimetropia was ope to be 
avoided. Today the answer is at hand. 

The contact lens will tend to equalize the 
image sizes; will not be visible at all under 
ordinary conditions and therefore will look well 
cosmetically; and will move with the eye 
thereby maintaining the optical center of the 
lenses in the same relative position to the 
visual axis regardless of the direction of gaze, 
thereby eliminating the possibility of a 
variable prismatic effect. 


the Plastic 
Contact Lens 
Company 


“Dedicated to Knowledge and Research” 
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i-inflammatory 


predn ace ate and sulfaceta sodium 


Vernal 
conjunctivitis 


METRETON 


Ophthalmic Suspension 


combining METICORTELONE and CHLOR-TRIMETON 


in vernal conjunctivitis / episcleritis 
allergic blepharitis { ocular involvement of hay fever 
allergic conjunctivitis / other ocular allergies 


Clearing after 
3 days of therapy 
with 
METRETON 
Suspension 


supplied: 5 cc. dropper bottle. 


METRETON,® brand of corticoid-antihistamine compound. 
METICORTELONE,® brand of prednisolone. 
CHLOR-TRIMETON,® brand of chlorprophenpyridamine preparations. 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY 


MS-J-119 
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Harrington: Flocks 
Field Screener on l49°° 


Introduced by Jenkel-Davidson in 1956, the Harrington-Flocks Visual Field Screener has become 
standard equipment in leading ophthalmologists’ offices throughout the country. 


This Screener has proved to be remarkably accurate—and you can easily test a patient in three 
to five minutes! No special instructions are needed. Just press a button activating the black light flashes. 
What the patient sees on the various test cards indicates any loss in visual field, signaling the neces- 
sity of further tests for glaucoma and other diseases. 

Order today —take advantage of this new low price. 


Satisfaction guaranteed. Write or wire collect 


366 Post Street « San Francisco, California 
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Dual Purpose Major 
Amblyoscape rains 


This improved design incorporates outstanding new 
features adapted to a new technique in optic 
diagnosis instituted by: 

Dr. A. Stanworth 

Senior Lecturer in Ophthalmology 

Manchester University 
While conforming to details of the Standard in- 
strument for routine treatment, it permits of 
interchange of optical components which enable 
the patient to view directly a suitable surface at a 
distance of 10 to 20 feet. 
The viewing conditions are therefore very close to 
those of normal, everyday life. 

means of reflecting surfaces, slides 

me cers design are seen by the patient projected 
on to eg sy distant surface. 
The readings so taken make possible a precise 
assessment of the angle of squint and the use 
being made of the patient’s binocular vision under 
normal conditions. 
The instrument is of practical value in the detec- 
tion of abnormal retinal correspondence, in small 
angle squints, and in patients in whom the cover 
test is difficult to interpret. 
The measurement of peripheral fusion (in small 
angle squints) and of fixation disparity in normal 
viewing conditions is brought within the range of 
normal clinical practice. 
Available for immediate installation at $790.00, in- 
cluding Bielschowsky After-Image slides. 


CURRY & PAXTON INC. 


866 Willis Avenue, Albertson, L. I., N. Y. 
“Helping the World to Better Vision” 


Distributors: 

Chicago: The House of Vision, Inc. 
Washington: Edmonds, Inc. 
San Francisco: Jenkel-Davidson 
San Francisco: Parsons er ratories, Inc. 
Los Angeles: Superior Optical Supply Co. 

Pittsburgh: Doig Optical Co. 
St. Louis: Ostertag Optical Service, Inc. 


tical Co. 


Seeing is believing ... 


COMPARE THE APPEARANCE AND 
OPTICAL PERFORMANCE OF THE 


WITH ANY LENS YOU’VE EVER KNOWN 


COMPARE IT FOR CLARITY — never before has 
clearer vision been available for post-operative 
cataract cases. 


COMPARE IT FOR LIGHTNESS — the special plastic 
material used to make I-GARD lenses is so 
amazingly light in weight that aphakic patients 
are more than satisfied. 

COMPARE IT FOR READING FIELD — the wide read- 
ing segment of the I-GARD lens is 6mm. greater 
than most other cataract bifocal lenses. 


COMPARE IT FOR COSMETIC APPEARANCE — the thin- 
ness of the I-GARD lens, together with its light 
weight, is a source of great satisfaction to 
cataract patients. 


YET FOR ALL THIS, f«gard LENTICULAR 
CATARACT BIFOCALS COST NO MORE 
THAN LENSES OF GLASS! 


OPTICAL CO., INC. 


357 Westminster St., 
Providence 1, R. I. 


® 
Curran 
LENTICULAR CATARACT BIFOCAL 
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you need the Dicdiclibn of TRUE SECURITY 


Since you are probably self-employed, you can’t look 
forward to provided-for retirement benefits as do men 
in other careers. You must provide for yourself. In this, 
as in so many financial areas, your profession presents 
difficulties which require special solutions on your part. 

A wise way to cope with your particular financial 
problems is to discuss them with your Mutual Benefit 
Life man. Let him develop a comprehensive, individual 
plan for your TRUE SECURITY —a plan which takes 
into account all the unusual financial aspects of your 
career. His thorough understanding of your needs, 
both now and to come, is the result of Mutual Benefit 
Life’s 114 years of service to the medical professions. 

Get in touch with your Mutual Benefit Life man 
soon. With no obligation to you he will provide an 
economical plan to give you and your family the 
unique benefits of TRUE SECURITY, starting now! 


MUTUAL BENEFIT 


MUTUAL BENEFIT LIFE’S 
FINANCIAL PLANNING FOR 
YOU AND YOUR FAMILY 


Send this coupon for your free copy of an analysis 
of the medical profession’s financial problems and 
their solution. This is not only an insurance booklet 
but an overall handbook showing how you can keep 
more of your earnings. The use of this coupon does 
not obligate you in any way. 


THE MUTUAL BENEFIT LIFE INSURANCE COMPANY 
AGENCY DEPT. AOA-4 
NEWARK 1, NEW JERSEY 


Address..... 


City....... 
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— : Browline® Frame 


the all-new Shuron coniieragon for younger men 
, —and men who want to look younger 


4 

4 

on 


in.Black Briar 
Golden Briar 
Briar Grey 
Cordova 


44 to 48 (18-24). 

50 (20-24) 

Special Oxford Temple: 
from 5%" to.6%4”" L.O. 


Today, in their choice of cars, 


homes, and clothes... in 

the way they work, the way 
they play, and the way 

they /ook...men express the 


fresh, active, vitality of youth. - 


That is the spirit of Rondon... 
the dynamic new younglike 
styling that’s in tune 

with the taste of today. 


SHURON OPTICAL COMPANY HURON 
Rochester, N. Y. Geneva, N. Y. © 
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Refractionometer 


MADE IN WEST GERMANY 


A small, sturdy, well-balanced instrument ideally suited 
for the ophthalmologist’s office and optician’s shop. 
Can be easily operated by nurses, secretaries, or optical 
craftsmen. 


CA R L ® Convenient and exact readings at a glance. 
© Even small cylinders can be easily detected and ac- 
E | S curately measured. 


© Target image as well as refraction scale seen in the 
same field of view. 


® Built-in illumination. Fully dustproof. 


Write for detailed literature and specifications 


CARL ZEISS, URINTERRUPED 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 
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"amount of scarring and vascularization.” 
“Hydrocortisone about twice as potent 


IMPROVED 
BONE SAW 


for the 
OPHTHALMOLOGIST 


. is an indispensable aid in performing dacryocystorhinostomies 
and the Kronlein operation. This efficient bone saw combines these latest 
refinements developed to best implement the surgeon's skill: 


LIGHT WEIGHT MANEUVERABLE 
FEATURES of the ¢ CONVENIENT TO HOLD ¢ ACCURATE 
STRYKER © VERSATILE ° TIME SAVING 


BONE SAW © SAFETY—will not cut or injure the nasal mucus mem- 
ia brane or other adjacent soft tissue. 


lliff Trephine for dacry- 


4 Illustrating use of the 
ocystorhinostomies. 


Illustrating use of the 
small sectioned blade in 
cutting a bony flap in 
the lateral orbital wall. F 


ORTHOPEDIC FRAME COMPANY 

420 ALCOTT AVENUE, KALAMAZOO, MICHIGAN 

0 Send me the Ophthalmologist Bone Saw on approval. 
©) Send me a brochure and reprint by Charles E. Iliff, M. D. 


Send me a reprint of the article entitled “Dacryocystor- 
hinostomy with Polyethylene Tubing: A Simplified Tech- 
nique” by Dr. G. Bonaccoloto. 


PRICE: Ophthalmologist Unit Group 
No. 4 includes 3 blades and 2 tre- 
phines $234.00 


Address SURGICAL AND HOSPITAL EQUIPMENT 


~~ Orthopedic Frame Company 


420 ALCOTE StReer KALAMAZOO, MICHIGAN 
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oral control of intraocular pressure—even on long-term use 


DARANIDE. 


DICHLORPHENAMIDE 


inhibits aqueous humor formation 

continued effectiveness, even on long-term use 
reduces danger of metabolic acidosis inherent in 
other carbonic anhydrase inhibitors 

may be effective when other therapy, including 
miotics, has failed or has not been tolerated 
smooth control —few side effects 


low dose effectiveness—less dosage than with 
other carbonic anhydrase inhibitors 


fast acting 


50 mg. tablets 


topical control of intraocular pressure 


DEMECARIUM BROMIDE 


potent and long acting miotic 


because it is unusually potent, it may be 
useful in breaking up peripheral synechiae 


aqueous— isotonic with conjunctival fluid 
stable 
can be used in combination with DARANIDE 


0.25% solution, in 5 cc. vial with dropper 


also available: FLO RO P RYL. for local treatment of glaucoma and strabismus 


(SOFLUROPHATE U.S. P. 


0.1% solution, 0.025% ointment 


Detailed information on ‘Daranide’, ‘Humorsol’, and ‘Floropry]’ available to physicians on request. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc, PHILADELPHIA 1, PA. 


SHUMORSOL, DARANIDE, AND FLOROPRYL ARE TRACEMARKS OF MERCK & CO., INC. 
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..... the new X“Citing 


A heavenly combination of Lurex* and zyl, the new X-cITING frame has many “x-citing” 
features to please even the most style-conscious woman: K—Hand engraved, Lurex over- 
lays that wrap-around to give a continuous flow of beautifully anodized aluminum. XK— 
Matching, all-Lurex temples, also hand engraved. K—Exclusive “hidden hinge” construc- 
tion with 100% guarantee against breakout. XK—Lurex colors: Goldtone, Ebony, Gray, 
Mink. X—Zyl shades: Ebony, Crystal, Blue Smoke, Brown Smoke .. . provide 16 front- 
temple, Lurex-zyl combinations. 


*High purity aluminum 
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York Showroom...:. 


Moved to 
157 East 64th Street— 4¢ Lexington Av. 


New York City 


Manager: Mr. Gil Weatherly 
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E-244 
STORZ DUREDGE STAINLESS STEEL EYE KNIVES 
Special Alloy Cutlery Stainless Steel 


The grain structure of this alloy steel is dense and it will hold a keen wager Sey Improved 


methods in hardening, tempering and honing plus this new Stainless 


ve resulted in a 


superior knife. 


E- 81 * 
E- 82* 
E. 83 * 
E- 84* 
E- 85* 
E- 88 * 


E- 90 * 
E. 95* 
E- 96* 
E- 97* 


E-230 * 
E-231 * 
E-232 * 
E-233 * 
E-244 * 


Cataract Knife, VON GRAEFE: 25mm x |.5mm. 

Cataract Knife, VON GRAEFE: 27mm x |.7mm. 

Cataract Knife, VON GRAEFE: 30mm x 2mm. 

Cataract Knife, VON GRAEFE: 33mm x 2.3mm. 

Cataract Knife, VON GRAEFE: 35mm x 2.5mm. 

Cataract Knife, Duredge: a straight back medium size cataract knife 
with wafer thin blade for extreme sharpness and easy penetration. 
Knife, Discision, WHEELER: Imm x 18mm blade. 

Knife Needle, ZIEGLER: 5mm. 

Knife Needle, ZIEGLER: 6mm. 

Knife Needle, ZIEGLER: 7mm. 


STORZ DUREDGE Stainless Steel Keratomes 


Keratome, JAEGER: size 0, angled, 8mm x 9!/2mm. 

Keratome, JAEGER: size |, angled, 9!/2mm x Iimm. 

Keratome, JAEGER: size 2, angled, |imm x 12!/mm. 

Keratome, JAEGER: size 3, angled, 12!/2mm x 14mm. 

Keratome, CASTROVIEJO: blade 13mm x 4mm, parallel portion of blade is not sharp. 11.00 


Storz Duredge Stainless Steel and Duredge Carbon Steel cataract knives and keratomes 
are not imported, they are made only in our factory in St. Louis. All of our re-sharpen- 
ing is also done in our own factory. 
We do not utilize outside facilities for re-sharpening any eye knives. 

* Designates STAINLESS STEEL. 


STORZ INSTRUMENT COMPANY ¢ 4570 Audubon Avenue, Saint Louis 10, Missouri 


New York Showroom: 157 E. 64th St. at Lexington Ave. 
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Substantiated by published reports of leading clinicians: 


effective control minimal disturbance 
of allergic of the patient’s 

and : chemical and psychic 
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Triamcinolone LEDERLE 


tory allergies; allergic and inflammatory dermatoses; 
RISTOCORT means: disseminated lupus erythematosus; nephrotic syn- 
drome; lymphomas and leukemias. 
a Precautions: With artstocort all traditional precau- 
virtual freedom from potassium depletion tions to corticosteroid therapy should be onreed. 
ieib P leti Dosage should always be carefully adjusted to the 
negligible calcium depletion smallest will After 
. . patients have on steroids for prolonged periods, 
euphoria and depression rare discontinuance must be carried out gradually. 
no voracious appetite — Supplied: Scored tablets of 1 mg. (yellow); 2 mg. 
no excessive weight gain (pink) ; 4 mg. (white) ; 16 mg. (white). 
Diacetate Parenteral (for intra-articular and intra- 
low incidence of peptic ulcer synovial injection). Vials of 5 cc. (25 mg./cc.). 
low incidence of osteoporosis 


with compression fracture List of References 1-20 supplied on request. 


¢ freedom from salt and water retention 
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Predmycin offers unique, 
three-fold action: neomycin 
(0.5%) for prompt and potent 
antibacterial action against 
over 90% of ocular disease- 
causing organisms, prednisolone 
(0.2%) to check destructive 
inflammatory reactions, and 
phenylephrine (0.12%) to 
improve the eye’s appearance, 
allay irritation, reduce 

edema and localize the 
prednisolone in the tissue. 
Dose: 1-2 drops in the eyes, 
two to four times a day. 
Predmycin does not sting or 
burn on administration. 
Supply: 5 cc. plastic dropper 
bottles—on prescription only. 


ALLERGAN CORPORATION Los Angeles 17, California 


The Only Pair of Eyes 
They'll Ever Have 


Deserve the Best Treatment Available 


THE EYE PHYSICIAN 
(Medical Doctor-Ophthalmologist) 
The Medical Specialist Who 
Examines Your Eyes : THE GUILD OPTICIAN 
(Scientifically Trained Technician) 
The Craftsman Who Makes, Fits 
and Services Your Glasses 


With a Guild Optician you can have confidence that 
the interpretation of your prescription will be carried 
out with absolute accuracy and that your patients 
comfort is assured with properly selected, fashionable 
frames—and protected by aftercare for the life of 
the glasses. 
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FOR EYES OF EVERY HUE... CYCLOGYL’ FOR CYCLOPLECIA 


NEW... FOR THE DARK BROWN OR BLACK IRIS... CYCLOGYL 2% WITH PVP— 
the special soothing base containing PVP (polyvinylpyrrolidone) permits use of a higher 
concentration, effective even in the most darkly pigmented iris. 


FOR THE BROWN OR HAZEL IRIS . . . CYCLOGYL 1% 
FOR THE BLUE, GRAY OR GREEN IRIS . . . CYCLOGYL 0.5% 
VALUABLE TIMESAVING -— effective within 30 minutes — rapid recovery when a miotic 


is used.* 
MAXIMAL SAFETY “.. . no significant variation of intraocular tension has been reported 
. does not produce any undesirable local or systemic effects following repeated 
instillation ...it is relatively nonirritating and nonsensitizing...animal studies show 
low toxicity... Pin 
INDICATIONS: Refraction. When both cycloplegia and mydriasis are desired in treat- . 
ment of iritis, iridocyclitis, keratitis and choroiditis— preoperatively for cataract or other 
appropriate surgery. (Cyclomydril™ [Cyclogyl 0.2% with phenylephrine 1%] is indicated 
for diagnostic procedures and therapy requiring only mydriasis). 
AVAILABILITY: New Cyclogy] 2% .......sccccscessessecsnsseee 7.5 ml. dropper bottle, 
2 ml. dropper bottle (prescription size) 
Cyclogyl 1% 15 ml. dropper bottle, 
2 ml. dropper bottle (prescription size) 
Cyclogy! 0.5% 15 ml. dropper bottle 


SAMPLES AND LITERATURE AVAILABLE ON REQUEST within 21 hours. 


1. New and Nonofficial Drugs; J. B. Lippincott Company, Philadelphia, 1958, p. 243. 


CYCLOGYL 


New York 3, N.Y. (cyclopentolate hydrochloride, Schieffelin) 


: 


Precision-Cosmet’s 
25 years of 
contact lens 


experience 


assures you of 


OPTIMUM 


You get what you specify with PC Nonscleral® Contact 
Lenses!* PC’s exclusive process makes possible stress-free, 
wave-free lenses of minimum thickness for maximum patient 
comfort . . . provides exacting control of lens curvatures 
for fine fit and high quality optics. “Precision-Certified” 
inspection (ultra-precision radius measuring devices 
have been in use at PC for 12 years) plus use of the finest 
materials and design assure you lenses of unexcelled quality. 
And they’re backed up by a quarter century of know-how. 


WRITE TODAY for a free copy of PC’s heipfui illustrated 
foiders on fitting techniques for the doctor and instruction 
folders for the patient. 


* Licensed under litigated Patent No. 2,510,438. 


For optimum fitting ease, send your next Rx to- 


Precision-Cosmet Co. Inc. 
529 SO. SEVENTH ST. * MINNEAPOLIS 15, MINN. * FEDERAL 3-5486 
PROODUCTS OF 


OPTICAL 
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Have outdoor glasses... 
will travel! 


*Are your patients 
visually equipped 
for modern living? 


BENSON OPTICAL COMPANY 


Executive Offices »* Medical Arts Building, Minneapolis 


specialists in prescription optics since 1913 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES 
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PUBLISHED MONTHLY 
BY THE AMERICAN MEDICAL [ASSOCIATION 


Each journal offers the latest medical teseareh and developments of outstanding specialists. 
Edited for the doctor by prominent authorities in each special field, these joutnals are of ” 
value not only to the specialist but to the general practitioner as well. 

To order your subscription to one of the A.M.A/s specialty jouraals use the form below. 


USA. & 


AMERICAN MEDICAL ASSOCIATION (One year rates) Possessions Canada US.A.& [ee 
535 North Dearborn Chicago 10 Possessions 
emittance for one year two years is enc CAMA. Arch. Dermatology... 12.00 13.50 
(CD AMA. Arch. industrial Health. 10.00 11.50 
11.50 
C0 AMA, Jrl. Diseases of Children 12.00 13.50 
ADDRESS 15.50 
11.50 
cITY ZONE STATE. oe 13.50 
15.50 
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the advantages of oil suspension 


rapid even coverage on eye, lids, fornices ... 
resists dilution by lacrimation .. . maintains 
effective antibiotic concentrations 


‘the effectiveness of ACHROMYCIN 

fapid suppression of common cocci and ba- 
cilli and of susceptible viruses—whether the 
primary infection or a complication of irrita- 
tion, trauma, or inflammatory disease... fast 
resolution of swelling, erythema, and lesions 
... excellently tolerated 


in the unique dropper-bottle 

precise measurement of dose ... clean... 
minimizes contamination ... 4 cc. plastic 
squeeze dropper-bottle; 10 mg. (1%) ACHRO- 
MYCIN Tetracycline HCI per cc. sesame oil 
suspension 


OPHTHALMIC OIL SUSPENSION 1% 


Geterie) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, N. Y. 
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A.M.A. ARCHIYV 


Mycotic Ulcerative Keratitis 


ES OF 


BANKS ANDERSON, M.D.; SHALER S$. ROBERTS JR., M.D.; CESAR GONZALEZ, M.D., and 


ERNEST W. CHICK, M.D., Durham, N. C. 


The modern concept of infectious diseases 
is generally considered to date from the 
experiments in which Pasteur, in the years 
preceding 1860, exploded the theory of spon- 
taneous generation. Without in the least 
detracting from these epoch-making dis- 
coveries demonstrating the role of bacteria 
in the production of disease, it should be 
pointed out that even as early as 1836, 
Agostino Bassi had discovered that a pecul- 
iar epidemic in silkworms known as mal 
calciniaccio or mal segno was associated with 
a fungus later identified as Botrytis bas- 
siana and that, in 1837, Schonlein had 
identified a mold which he called a Favus. 
In 1845, Remak grew this organism on an 
apple section and successfully transferred a 
culture to his own arm. Somewhat later 
Gruby was transferring Favus from man 
to animal and vice versa. As early as 1841, 
Gruby had recognized the relationship be- 
tween this fungus and a certain type of 
alopecia which had developed among inmates 
of a Parisian orphanage, an observation 
overlooked and forgotten until resurrected 
and vertified by Sabouraud in 1892. 

It is understandable that these early 
studies of fungi should have been over- 
shadowed by contemporary bacteriological 
investigations which were of so much more 
practical importance. Nevertheless, in 1856, 
Vichow had recognized that fungi played 

Submitted for publication April 15, 1959. 

From the Division of Ophthalmology and the 


Department of Pathology, Duke Medical Center 
and Veterans Administration Hospital. 


an important role in infectious diseases and 
in classifying these disease processes intro- 
duced the all inclusive term Mycoses. In 
1879, Leber! reported finding Aspergillus 
as the cause of a corneal ulcer associated 
with a hypopyon. 

Several thousand species of fungi have 
now been identified. Conant? has stated 
that less than 50 of these are capable of 
invading man or animals and less than a 
dozen produce fatal infections. Further- 
more, only a few of these can spread from 
animal to man or from man to man. On the 
other hand, just as a normal healthy person 
may carry potentially pathogenic bacteria on 
the skin or in the respiratory or alimentary 
tract, so may such a person harbor a large 
group of potentially pathogenic fungi. Under 
certain conditions these fungi may acquire 
pathogenic properties and cause disease. 
This appears to be the case in ulcerative 
mycotic keratitis. 

It is our impression that ocular disease is 
more frequently produced by fungi than is 
generally believed. In the Ophthalmology 
Clinic of the Duke Medical Center we have 
been able to associate blepharitis with 
trichophytosis ; conjunctivitis with rhinospo- 
riodiosis; canaliculitis and dacryocystitis 
with actinomycosis; blepharitis and cho- 
roiditis with blastomycosis ; papilledema with 
torulosis, and ulcerative keratitis with 
candidiasis and several of the fungi that are 
usually considered nonpathogenic contami- 
nants. 
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Smith* states that with the introduction 
and general use of antibiotics it became 
evident that there existed in the body a 
rather delicate homeostasis involving endo- 
genous fungi and bacteria and that when 
this equilibrium was disturbed by suppres- 
sion of the normal bacterial flora the 
hitherto harmless fungi through either 
quantitative or qualitative changes became 
pathogenic. 

As corticosteroids became available the 
picture became more complicated for oph- 
thalmologists. Since these preparations were 
known to mask otherwise obvious evidence 
of infection, pharmaceutical manufacturers 
have seen fit to add to ophthalmic steroid 
preparations antibiotics which inhibit growth 
of bacteria. There is now considerable 
evidence that the suppression of bacterial 
growth by this means encourages the growth 
of fungi in the eye. Furthermore, the 
widespread and sometimes  injudicious 
topical application of these preparations 
(cortisone and derivatives combined with 
antibiotics) may not only favor the growth 
of fungi but also, either through modifica- 
tion of virulence or by some deleterious 
effect upon the corneal tissue itself, makes 
this structure more susceptible to invasion 
by these organisms. 

As evidence in support of this view we 
propose to describe in this paper our experi- 
ences with a group of therapeutically 
resistant corneal ulcers from which fungi 
were cultured. We shall describe and discuss 
the effects of antibiotics and steroids in the 
evolution of these ulcers, healing under 
specific therapy, and the role of reparative 
keratoplasty in the restoration of function. 


Report of Cases 


Case 1.—The patient, a 36-year-old male 
junk-yard employee, was admitted on Oct. 
24, 1957. Approximately five weeks prior 
to admission a foreign body had blown 
into the right eye. There was an immediate 
sensation of pain followed by irritation, 
injection, lacrimation, and slight reduction 
of visual acuity. He irrigated his eye with- 
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out relief. The following day his family 
physician could find no foreign body. An 
unidentified ointment was prescribed. There 
being no improvement one week later, this 
patient was referred to an ophthalmologist 
who apparently found and removed a 
foreign body from the cornea. A topical 
antibiotic and steroid preparation was pre- 
scribed without improvement. Photophobia 
persisted, and a white plaque developed at 
the site of the original trauma. He was 
then referred to the Durham Veterans Ad- 
ministration Hospital. His past history is of 
significance only in that useful vision of 
the left eye was lost due to acid burn in 
1954. 


The vision in the involved right eye was 
20/25—1. Inferior to the center of the 
cornea was a large shallow ulcer having a 
dense white laminated slightly elevated 
discoid center with somewhat irregular and 
fuzzy edges. As seen with the slit lamp 
this central area presented a somewhat fluffy 
surface. No vascularization was noted in 
relation to the ulcer or in other areas of 
the cornea. There was endothelial bedewing, 
a 2+ aqueous flare with an occasional cell. 
There were no keratitic precipitates or other 
signs of an acute inflammatory process 
(Fig. 1). 

Scrapings from the center of the ulcer 
were cultured. No bacteria were seen in 
smears, nor were any grown from culture. 


Fig. 1 (Case 1).—Ulcerative keratitis: Curvu- 


laria lunata. 
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Fungi grew from all plates cultured. The 
organism was later identified as Curvularia 
lunata, a fungus usually considered non- 
pathogenic. 

On admission Neosporin (a preparation 
of polymyxin B sulfate, bacitracin, and 
neomycin) drops had been prescribed. The 
following day nystatin ointment every two 
hours was added. After two days there was 
no improvement. Cultures continued posi- 
tive for fungi. Because of the severe pain 
the nystatin was discontinued. On the third 
hospital day treatment with amphotericin B 
was begun. This was prepared as a 1 mg. 
per cubic centimeter of saline solution. 
Preliminary testing in rabbits’ eyes demon- 
strated no irritating effect. Instillation in 
the eye of a human volunteer produced no 
irritation, the sensation being described as 
similar to that of a drop of saline. 

This solution was instilled two drops to 
the right eye every hour, Neosporin being 
continued q. i. d. After beginning of this 
therapy all subsequent cultures were nega- 
tive. There was gradual reduction of the 
size of the central mat and filling in of the 
crater. Two weeks after admission methyl- 
ene blue instilled in the right cul-de-sac pro- 
duced no staining of the central mat which 
was found to be very adherent to the under- 
lying stroma. On Nov. 13, three weeks 
after admission, while on the intensive 
therapeutic regimen above described, a small 
hypopyon appeared. This regressed without 
change in therapy. The pupil was dilated 
periodically. No posterior synechia devel- 
oped. Seven weeks after admission, owing 
to the gradual decrease of the size of the 
mat and filling of the crater, amphotericin B 
was decreased to every three hours. Vision 
remained unchanged. Nine weeks after 
admission, owing to the persistence of a 
1+ aqueous flare, prednisolone drops were 
also begun three times a day. However, 
after approximately two weeks the central 
mat appeared more fluffy and the crater 
deeper. Therefore the prednisolone was 
discontinued. Repeated cultures at this time 
were negative. Three months after admis- 
sion no flare or cells were present. Two 
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weeks later the central mat had disappeared. 
Amphotericin B drops were gradually re- 
duced and finally discontinued, Nine months 
after the injury the crater had completely 
healed with a rather dense scar. Visual 
acuity was 20/20. 

Case 2.—The patient, a 33-year-old man, 
was admitted on Oct. 16, 1957, with a 
history of having received sodium hydroxide 
burns to both eyes two years previously. 
Eight months previously a lamellar corneal 
transplant had been performed on the right 
eye. Postoperatively there developed rather 
severe vascularization of the cornea. Topical 
application of steroids had been prescribed 
and continued postoperatively. Three days 
prior to admission the patient developed 
rather severe pain and swelling in and about 
the operated-on eye. The conjunctiva was 
markedly injected. The cornea, including 
the grafted area, was opaque, vascularized, 
grossly infected, and superficially ulcerated 
(Fig. 2). Cultures were taken. Neosporin 
and chloramphenicol drops to the right eye 
and systemic antibiotics, including 20 mil- 
lion units of penicillin intravenously, were 
prescribed. Cultures were reported as show- 
ing hemolytic Staphylococcus albus and 
diphtheroids. The patient was continued 
on massive systemic antibiotics, including 
streptomycin, chloramphenicol, and Kynex 
(preparation of Kynex sulfamethoxypyrid- 
iazine) with only slight improvement. On 
Oct. 28, cultures and smears were repeated. 
On these smears structures were seen which 
were suspicious of fungi. These were later 
identified as Penicillium sp. and a corn smut. 


Fig. 2 (Case 2).—Ulcerative keratitis: Penicil- 


lium spinulosum and a corn smut. 
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On Oct. 28, amphotericin B drops, one to 
the right eye every hour, were ordered. 
Two days later all systemic antibiotics were 
discontinued. On amphotericin B the 
cornea rapidly healed with filling of the 
ulcer crater and decrease of the conjunctival 
swelling, so that on Nov. 8 it was possible to 
revise the previous keratoplasty with a 
second lamellar graft. Postoperatively the 
patient had no recurrence of the infection. 
The eye was eventually lost with complica- 
tions following a penetrating corneal trans- 
plant. 

Case 3.—The patient, a 42-year-old male 
farmer, was admitted on Nov. 16, 1957, with 
the history that one week previously a 
corn stalk had brushed against his right 
eye with resultant foreign-body sensation. 
This sensation gradually decreased. How- 
ever, three days later he noted injection of 
the right eye and obtained a proprietary eye 
solution from his local druggist. Symptoms 
became worse with pain and decrease of 
vision. The following day he noted a white 
area on the cornea of the right eye. He was 
later seen by a local optometrist who advised 
him to seek medical attention. On admission, 
corrected visual acuity of the right eye was 
20/400. There was marked injection of 
the bulbar and palpebral conjunctivae. The 
cornea was edematous but not vascularized. 
Inferiorly there was a rather large shallow 
ulcer crater with a central granular mat 


Fig. 3 (Case 3).—Ulcerative keratitis: Gibberella 
fujikuroi. 
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Fig. 4 (Case 3).—Gram stain showing fungus 
hypha. 


(Fig. 3). Wrinkling of Descemet’s mem- 
brane was present. There were no keratitic 
precipitates. At 4+ aqueous flare and 
aqueous -cells were present above a large 
hypopyon, There appeared to be some fibrin 
on the pupillary margin at the 3 o'clock 
meridian. A faint red fundus reflex could 
be obtained. Smears for Gram _ stain 
and cultures on various media, including 
Sabouraud’s, were taken. On the smear no 
bacteria were seen ; however, fungus hyphae 
were found (Fig. 4). Amphotericin B solu- 
tion and Neosporin solution drops to the 
right eye, alternating each hour, were 
ordered. Fungi were grown on all plates. 
The organism was identified as Gibberella 
fujikuroi. No growth was obtained on 
repeat cultures after two days of treatment 
with amphotericin B and Neosporin. The 
condition of the eye remained static, with 
the additional development of definite 
posterior synechiae which could not be freed. 
Nine days after admission, in order to 
obtain a culture from the hypopyon, a 
paracentesis of the anterior chamber was 
performed. The hypopyon was found to be 
very dense and somewhat organized. No 
growth was obtained from this material. 
The patient was continued on the topical 
amphotericin B. Also typhoid antigen H 
fever therapy was instituted daily for four 
days with adequate hyperthermic responses 
without improvement of the eye. On Dec. 6, 
some six weeks after admission, since the 
lesion was now considered sterile but the 
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eye still inflamed, prednisolone 0.25% drops 
q. i. d. were ordered, This addition to the 
therapeutic schedule was followed by some 
clearing of the anterior chamber and filling 
of the ulcer crater. However, the posterior 
synechiae became more dense, and the 
intraocular tension was definitely elévated 
to palpation. On Dec. 21, acetazolamide 
(Diamox) was added to the regimen. The 
hypopyon gradually organized and in doing 
so drew the pupil inferiorly. Posterior 
synechiae appeared to completely occlude 
the pupil. Therefore, on Dec. 27, a basal 
iridectomy was performed at the 12 o’clock 
meridian, and at this time an iris spatula 
was passed over the pupil, freeing the 
posterior synechiae. The postoperative 
course was complicated by a massive 
hyphemia. This gradually cleared, although 
the anterior chamber remained very shallow, 
but the intraocular tension remained normal. 
The iris was drawn in contact with the 
cornea inferiorly by the organized hypopyon. 
The lesion was recultured on Jan. 6, 1958, 


and 10 days later the culture was reported 
positive for the same fungus. Therefore, 


topical steroids were discontinued and 
amphotericin B therapy, which had been 
discontinued when the iridectomy was per- 
formed, was resumed. The condition re- 
mained static, the vision being limited to 
light perception. 

On Feb. 15, the patient was begun on 
prednisone 5 mg. three times daily. The 
eye gradually became quiet. The oral 
prednisone and topical amphotericin B were 
gradually withdrawn during the next two 
months, with no evidence of recurrence. 
When last seen on April 10, 1958, the eye 
appeared quiet and asymptomatic. The 
vision was limited to light perception. 

Case 4.—The patient, a 47-year-old male 
clerical worker, was reported by the re- 
ferring ophthalmologist to have developed 
an acute iritis six weeks previously. The 
eye had been successfully treated with so- 
dium sulfacetamide for conjunctivitis in 
1949, and for conjunctivitis and corneal 
ulceration in 1954 and 1956. At the begin- 
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ning of the present episode atropine and 
steroids combined with antibiotics had been 
prescribed. Two days later an ulcer ap- 
peared adjacent to the limbus at the 7 o’clock 
meridian. Sodium sulfacetamide drops were 
added to the therapeutic schedule. Penicillin 
injections were also ordered. With this 
regimen the ulcer lay dormant for two 
weeks but then suddenly became much more 
inflamed. During the next week the ulcer 
was scraped and cauterized with both iodine 
and silver nitrate. After these cauterizations 
tetracycline ointment was used with dress- 
ings. There was no improvement. 

When first examined on Oct. 22, 1957, the 
lids of the involved eye were swollen, the 
conjunctiva congested. There was no pus. 
Secretion was minimal. In the lower 
temporal quadrant of the cornea there was 
a large deep ulcer penetrating the outer half 
of the corneal stroma. The ulcer crater was 
surrounded by a grayish infiltrative band. 
Dependent from the superior border of this 
ulcer was a “piled up” mass of opaque 
whitish material (Fig. 5). There was a very 
small hypopyon which shifted on turning 
the head. No keratitic precipitates were seen. 
On tilting the head with shift of the 
hypopyon fluid level the aqueous became 
turbid. The pupil was round and regular. 
There were no posterior synechiae. The 
fundus could not be seen, but a uniform red 
reflex was obtained. The clinical impression 
was that this was a fungus keratitis or 
possibly a secondarily infected metaherpetic 
corneal lesion. Cultures and smears were 


Fig. 5 (Case 4).—Ulcerative keratitis : Fusidium 
terricola and Penicillium spinulosum. 
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taken, Treatment was begun on nystatin 
ointment, 100,000 units per gram. Fungi 
were identified in the smears. These 
organisms were later identified as Fusidium 
terricola and Penicillium sp. One week 
later the ulcerated area was larger and 
deeper. A small descemetocele had devel- 
oped. Vascularization of the cornea was not 
evident. On this date the patient was begun 
on amphotericin B, 1 mg. per cubic centi- 
meter in normal saline, and was instructed 
to instill one drop in the right eye every 
hour. As he refused to come into the 
hospital, he was instructed to return in two 
days at which time the inflammatory signs 
had improved, although the descemetocele 
appeared more prominent, The patient was 
hospitalized on Nov. 3. Treatment was 
continued with amphotericin B. Gradual 
improvement ensued, and all subsequent 
cultures were negative for fungi and other 
organisms. The hypopyon gradually cleared, 
although one week later there was definitely 
a corneal perforation at the site of the 
descemetocele. Therefore, on the following 
day a 9 mm. lamellar corneal transplant was 
performed without complications. Seven 
days postoperatively it was evident that the 
lamellar graft was not taking. In this 
interval fungi had been found in the re- 
moved corneal button (Fig. 6). Therefore, 


Fig. 6 (Case 4).—Section of corneal 
button showing fungus hyphae. 


40/174 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


on the following day the lamellar graft, 
which had become partially detached, was 
removed and a mushroom type of penetrat- 
ing corneal graft substituted. Postopera- 
tively the patient did well with gradual 
clearing of ciliary injection, the mushroom 
graft healing satisfactorily. This later be- 
came opaque and vascularized. The patient 
had remained completely free of pain when 
last seen six months after the graft. Visual 
acuity was lunited to light projection. The 
cornea and the eye were completely quiet. 
The cornea remained opaque. 

Case 5.—This 37-year-old male textile 
worker was seen on Feb. 11, 1958, with 
the history that aproximately two and one- 
half months previously he had noted itching 
and burning of the left eye. There was 
no history of injury or other insult. The 
symptoms gradually became worse, and 
three weeks later he was seen by a physician 
who treated him with a topical medication 
which seemed to relieve the condition some- 
what. However, two weeks prior to admis- 
sion the eye became more inflamed. Drops 
by an ophthalmologist were prescribed with- 
out improvement. 

At admission the visual acuity was 20/25 
in the involved eye. The conjunctival and 
episcleral vessels were injected. There was 
no conjunctival discharge. At the inferior 
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portion of the cornea at the 5 o'clock 
meridian there were two small, well- 
demarcated, superficial corneal ulcers which 
stained with fluroescein. However, there 
was no vascularization of this area. The 
remaining cornea was normal. 

A provisional diagnosis of mycotic kerati- 
tis was made. Smears and cultures were 
taken. On Feb. 15, cultures were reported 
as showing Aspergillus versicolor. The pa- 
tient was treated with amphotericin B, 
2.5 mg. per cubic centimeter, one drop in 
the left eye every two hours. This increased 
concentration of amphotericin B_ solution 
was well tolerated. On the following day 
0.5% chloramphenicol drops at alternate 
hours with the amphotericin B were pre- 
scribed as a prophylactic measure against 
possible secondary bacterial infection. Three 
days later the ulcers were healing. 

Improvement continued, and the fre- 
quency of the medications was gradually 
decreased. On Feb. 28, the patient was 
discharged. In one month there appeared 
to be involvement only of the epithelium at 
the site of the previous ulcerations. The 
chloramphenicol drops were discontinued. 
Amphotericin B was reduced to four times 
daily and was terminated on June 5, 1958. 
On reexamination of the patient two weeks 
later there was no evidence of any activity 
or staining of the cornea. Slight nebulous 
stromal opacities remained at the sites of 
the previous ulcerations. The uncorrected 
visual acuity stabilized at 20/30. 


Comment 


First of all, we wish to emphasize that 
this paper is primarily a report of experi- 
ences and observations relating to a group 
of corneal ulcers that had proven refractory 
to treatment with antibiotics which would 
have been expected to sterilize a bacterially 
infected lesion. We point out that while 
under our care during this refractory period 
pathogenic bacteria had not been cultured 
from these eyes; that fungi were demon- 
strated in smears and cultures from the 
lesions; that these fungi disappeared when 
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the eyes were treated with amphotericin B ; 
that regression and healing of the ulcers 
occurred coincidental with the eradication 
of the fungi, and that lamellar grafts were 
successfully employed in preserving the 
integrity of the globe. Admittedly this is 
a very small group from which to draw 
conclusions. Our experiences may, however, 
prove instructive when viewed in relation 
to the following points : 

1. The characteristics of the ulcerative 
mycotic lesions. 

2. The role of these various fungi in the 
pathogenesis of the disease, i. e., were they 
contaminants, harmless incidental organisms, 
or had they become pathogenic, retarding 
healing or inciting inflammation ? 

3. The effect of previous antibiotic and 
steroid therapy—did this promote the growth 
of fungi and modify the infection-host re- 
lationship ? 

4. The role of amphotericin B and 
lamellar grafts in the healing process. 

Characteristics of the Lesions—In this 
small series, regardless of the organism 
implicated by laboratory studies, the history, 
development, and appearance of the lesions 
are characteristic of what we have termed 
ulcerative mycotic keratitis. There is usually 
a history of an abrasion, laceration, or 
foreign body. An ulcer develops. This 
may temporarily improve under standard 
combined antibiotic steroid therapy. As the 
bacterial infection is controlled the appear- 
ance of the lesion changes. There is less 
inflammation. The healing process becomes 
torpid or static. At the site of the initial 
injury, usually an epithelial break resulting 
from a foreign body or superficial abrasion, 
a fluffy white slightly elevated protuberance 
appears. The superficial layers of the im- 
mediately surrounding cornea seem to liquify 
forming a shallow crater. Surrounding this 
crater a wide grayish rather sharply 
demarcated halo forms, In this halo darker 
radial lines, or ribs, infiltrate from the inner 
margins. The mounded central white core 
assumes a somewhat laminated appearance. 
This persists for weeks after eradication of 
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the fungi, becoming compressed into a 
tenaceous white plaque having faintly 
discernible concentric rings. Although severe 
corneal vascularization, as would be ex- 
pected, was present in the cornea damaged 
by lye burn, in the other cases there was 
no corneal vascularization. This seemed 
unusual in view of the extent and severity 
of the infection and may be a characteristic 
of the disease. 

Role of the Fungi in the Development of 
the Ulcers.—Let us first consider the 
organisms involved. They were Penicillium 
sp., A. versicolor, F. terricola, G. fujikuroi, 
C. lunate, and a corn smut, 

Penicillium and Aspergillus are recog- 
nized as common and troublesome contami- 
nants both in the laboratory and in specimens 
obtained for culture. One would therefore 
be inclined to question the validity of any 
claims as the pathogenicity of these organ- 
isms in conditions such as we have described. 
While recognizing the strong possibility that 
the reports from the laboratory might be 
misleading because of fortuitous contamina- 
tion, we point out that from the material 
obtained by scraping the ulcers the same 
organisms were identified in smear and in 
repeated culture, and the pattern and distri- 
bution of growth on the plates would sup- 
port the validity of the reports. 

Was the presence of these organisms in 
the necrotic tissue about the ulcer incidental 
and irrelevant? We have observed these 
organisms to be present in large numbers 
in the tissues examined. They are known 
to become pathogenic under certain condi- 
tions which we will discuss later. No other 
organism could be identified. The lesions 
become sterile under treatment with a 
specific antibiotic, amphotericin B, with 
coincidental regression of inflammation and 
healing of the ulcers. Absolute proof could 
only be advanced by inoculation of the 
organisms into the eyes of animals previ- 
ously treated with antibiotics and steroids, 
which we have not yet had the opportunity 
to do. We, therefore, submit these clinical 
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observations which must stand on their own 
merit. 

The fungi which we have identified may 
be considered as secondary invaders. They 
belong in the group which may be considered 
as part of the normal flora of the eye. 
Fazakos * cultured fungi in 24.3% of normal 
and 35.8% of diseased eyes. Penicillium 
and Torula were reported on the prevailing 
organisms. Smith* found Candida albicans 
in 20% of the saliva of normal persons. 
He states that various species of Aspergillus, 
Penicillium, Cryptococcus, Mucor, and Ac- 
tinomyces, while occurring less frequently, 
may be considered as normal inhabitants of 
the respiratory tract. On the other hand, 
fungi which are not carried by man but 
which are acquired from some source in 
nature, such as those causing blastomycosis, 
histoplasmosis, coccidioidomycosis, nocar- 
diosis, and sporotrichosis, have not been 
found as secondary invaders after antibiotic 
therapy. For a comprehensive study of the 
ocular aspect of mycotic infection reference 
should be made to the excellent paper by 
Birge,® to which is appended on exhaustive 
bibliography. 

Since these organisms are normally pre- 
sent, under what conditions do they become 
pathogenic? Penicilliosis involving the 
lungs, urinary tract, and external ear has 
been reported, as has aspergillosis of the 
skin, external ear, respiratory tract, orbit 
and eye, and central nervous system among 
others. We are all familiar with the 
superficial inflammatory lesions of candidia- 
sis (the white plaques of thrush). 


Close evaluation of such cases will usually 
reveal some metabolic or immunologic altera- 
tion of the host preceding the onset of the 


fungus infection. A well-recognized ex- 
ample of this is the increased incidence of 
mucormycosis in patients with diabetes, 
leukemia, or lymphoma. Emphasis has been 
repeatedly placed on the increased number 
of fungus infections occurring in patients 
receiving broad-spectrum antibiotics and 
steroid preparations. Illustrative cases can 
be found in almost any issue of virtually 
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any journal, The reasons for this enhance- 
ment of infection are not well understood. 
It appears that the broad-spectrum anti- 
biotics so alter the normal flora that fungi 
may become predominant. The steroids ap- 
pear to alter local or general tissue reactivity 
to resist the proliferation and spread of the 
organism. More basic work is greatly 
needed before a more inclusive concept of 
these events can be formulated. 


The striking absence of bacterial infec- 
tion in the cases presented may possibly be 
due to some metabolic product of the fungus, 
but it is probably more likely that the condi- 
tions which have suppressed bacterial 
growth have enhanced fungal growth. 

The Effects of Previous Antibiotic and 
Steroid Therapy.—The effect of steroids 
upon the pathogenesis of these lesions, as- 
suming that the bacterial component of the 
infection has been eradicated, is probably 
little different from the effect of these 
hormones upon an uncontrolled bacterial 
infection. It is generally agreed that such 
steroids delay fibroplasia, decrease the total 
invasion of macrophages, and suppress anti- 
body response. The end-result of such a 
reaction is a softened cornea, which pre- 
sumably is much less resistant to infection, 
and a torpid inflammatory reaction due to 
the low virulence of fungi and the anti- 
phlogistic action of the steroid. 

There are, of course, other instances of 
the deleterious effect of these steroids upon 
the healing process, as is now well recog- 
nized in herpetic infections. We have ob- 
served one perforative ulcer of 0.5 mm, in 
diameter which evolved during such a 
therapeutic regimen. Two attempts to close 
by flaps were unsuccessful. However, dur- 
ing the several weeks in which the eye 
remained hypotonic no infection had oc- 
curred. In fact, there was strikingly little 
inflammatory reaction at the time of our 
first examination. In this case a penetrating 
graft replacing the perforated area healed 
without complication. Microscopic study of 
the ulcer margins showed practically no 
inflammatory reaction, which in an area so 
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long considered sterile would be interpreted 
as a reparative process. One might argue 
that, since in this case no fungi were present, 
the failure to heal was due entirely to the 
inflammatory inhibitory effect of the steroid 
and that in the cases we have reported the 
various fungi found were incidental. The 
relapses which coincided with the reappear- 
ance of the organism would indicate that this 
was not the case and that, although different 
organisms were identified in the patients, 
their presence in the ulcer was prima facie 
evidence of pathogenicity. 

Haggerty and Zimmerman® have pre- 
sented statistical evidence of the increasing 
incidence of ocular mycosis since the intro- 
duction of corticosteroids, In analyzing the 
material at the Armed Forces Institute of 
Pathology, these authors reported that prior 
to the introduction of corticosteroids fungi 
were implicated in only 1 in every 11,329 
eyes having perforated ulcers and _post- 
traumatic vitreous abscesses but that, since 
the use of these preparations has become 
almost universal, the incidence has increased 
to 1 in 777 such cases. 

Hirose, Yoshioka, Abe, Kanemitsu, and 
Kiya * reported five cases of corneal involve- 
ment by C. albicans after topical corti- 
costeroids. In most of these cases abnormal 
carbohydrate metabolism was demonstrated. 
In rabbits they found that corneal infection 
with C. albicans was enhanced by topical 
corticosteroids, particularly in those with 
alloxan diabetes. Mitsui and Hanabusa ® 
cultured fungi from the conjunctiva of 67% 
of patients having been on topical corti- 
costeroids for three weeks or more, but 
cultures were positive in only 18% of those 
not on corticosteroids. In 18 that were 
cultured and found negative and placed on 
topical corticosteroids for three weeks, 9 
became positive for fungi. 


Ley ® was able to produce fungus keratitis 
in 80% of rabbit eyes that were treated with 
corticosteroids, but infection developed in 
only 20% of the control eyes. Topical 
tetracycline and intrastromal chlortetracy- 
cline did not potentiate Aspergillus corneal 
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infection. However, the virulence of C. 
albicans was enhanced by intrastromal oxy- 
tetracycline. 

Montana and Sery found that intra- 
stromal injection of prednisolone was needed 
to produce experimental C. albicans infec- 
tions of the corneae of rabbits and the effect 
of the prednisolone was evident for two 
weeks after injection. 

The Role of Amphotericin B and Lamel- 
lar Grafts in the Healing Process— 
Amphotericin B (Fungizone, Squibb) is an 
antifungal antibiotic derived from a previ- 
ously unidentified species of Streptomyces 
found in a South American soil sample. A 
water-soluble power is available in 20-cc. 
vials containing 50 mg. of amphotericin B 
activity. It is recommended that 5% 
dextrose be used as the solvent. However, 
in the preparation of solutions of amphoteri- 
cin B for topical use in the eye, isotonic 
saline was used as the solvent since it was 
thought that such a solution would be less 
irritative than would the dextrose solution 
recommended by the manufacturers. We did 
not find precipitation in this medium trouble- 
some, nor was there any indication of loss of 
activity clinically. The powder is stable at 
refrigeration temperature for six months. 
It is recommended that for intravenous use 
a solution should not be used longer than 
24 hours after mixing. However, on the 
basis of our experimental and clinical 
experience it appears that the prepared 
drug can be used until the solution is 
exhausted (about one week). Amphotericin 
B may be used topically, intravenously, 
and, in certain cases, intramuscularly and 
intrathecally, The manufacturers claim that 
this is the only antifungal antibiotic with 
demonstrated clinical efficiency in therapy 
of a wide variety of deep mycotic infections. 
We have proven to our own satisfaction that 
it is therapeutically effective when applied 
topically to the eye in a variety of superficial 
mycotic corneal ulcerations. In more deeply 
seated and disseminated fungal infections 
prolonged therapy is necessary. 
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Various reports in the literature have 
shown the effectiveness of topical use of 
antimycotic agents in mycotic keratitis. 
Trichomycin, a Japanese antibiotic, was used 
by Mitsui and Hanabusa* with favorable 
results in two patients with keratomycosis. 
The infections were due to A. fumigatus and 
to a Penicillium sp. Minoda" tested the 
sensitivity of C. albicans, A. fumigatus, 
Penicillium sp., and Acremonium sp. isolated 
from ocular lesions to several antibiotics. 
Trichomycin was found to be effective only 
for C. albicans. 


Nystatin has been used by several authors. 
Mangiaracine and Liebman 7? used it in the 
treatment of keratomycosis secondary to A. 
fumigatus and were of the opinion that it 
played a role in eliminating the infection. 
Roberts * found it to be effective in the 
treatment of one patient having bilateral 
keratoconjunctivitis due to C. albicans. 
Sigtenhorst and Gingrich ™* used it in the 
treatment of a Fusarium sp. The corneal 
infection improved while it was being used, 
but recurrence occurred after the nystatin 
was stopped. 


Schardt, Unsworth, and Hayes !° reported 
rapid healing of a corneal ulcer due to 
Nocardia asteroides when topical and 
oral tetracycline was administered. Foster, 
Almeda, Littman, and Wilson controlled 
a postoperative intraocular infection by a 
Vohitella sp. by introcular injection of 
amphotericin B. Montana and Sery ” 
found that C. albicans infection of the 
cornea in rabbits could be inhibited by 
nystatin and also by amphotericin B. 

Ulcerative mycotic keratitis is a chronic 
disease. After sterilization of the ulcer 
reparative healing is not immediately mani- 
fest. These ulcers do not stimulate corneal 
vascularization. In fact, avascularity seems 
to be one of the characteristic features of 
the disease. An open crater in a cornea 
devitalized by a long-standing infection, even 
though at the moment sterile, is obviously 
susceptible to secondary infection. In those 
cases in which the central portion of the 
cornea is involved or where rupture of a 
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descemetocele appears imminent, the placing 
of a lamellar graft would appear to protect 
the integrity of the globe, to promote more 
rapid healing, and to offer some hope of 
ultimate restoration of function. When the 
ulcer has not invaded the central pupillary 
areas of the cornea it would seem better 
to accept a prolonged convalescence under 
close observation in preference to the 
diminution in vision inherent in a lamellar 
keratoplasty. We are only beginning to 
appreciate the effectiveness of lamellar 
grafts in the treatment of the various inflam- 
matory lesions of the cornea. Viers and 
Davis ** successfully excised a small fungus 
abscess on the posterior corneal surface by 
splitting the cornea and removing the area 
with a trephine. Bamert?* performed a 
successful lamellar graft on an eye having 
a corneal ulcer infected with a type of 
Mucor. 

In large clinics where donor material is 
usually readily available, such a procedure 


will in all probability find increasing favor. 


Summary 


Five cases of ulcerative mycotic keratitis 
are reported. These studies indicate that 
mycotic infections of the eye are becoming 
more frequent. This increasing incidence 
coincides with the increased use of combined 
antibiotics and corticosteroids. The history 
and appearance of these lesions have in 
common characteristics which greatly aid 
in a clinical etiological diagnosis. Ampho- 
tericin B and keratoplasty have been effec- 
tive in the treatment of this condition. 


Duke University Hospital. 
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Von Hippel’s! hypothesis that ocular 
siderosis and hemosiderosis are identical 
disease entities from a pathogenetic view- 
point received substantial support from the 
finding ** that siderin * and hemosiderin + 
present themselves in electron micrographs 
as morphologically indistinguishable forma- 
tions. In the light microscope, they appear 
as granular aggregates primarily located in 
the cytoplasm and yield a positive Prussian 
blue reaction. This and other equally perti- 
nent clinical and experimental observations 
impart to von Hippel’s concept the attribute 
of a workable theory on which this study is 
based. 

The Table lists the various forms and 
causes of ocular siderosis and hemosiderosis 
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* Siderin contains iron derived from an inorganic 
source, 

+ Hemosiderin relates to morphologically, histo- 
chemically, and electron-microscopically identical 
substances containing iron derived from blood. 


Classification of the Various Forms and Causes of 
Ocular Siderosis 


Possible Causes 
Forms of 
Siderosis Local Systemic 
Exogenous Intraocular tron Intravenous in- 
(xenogenic) * fragments jections of iron 
Endogenous Intraocular Repeated blood 
(hematogenous) hemorrhages transfusions, 
protracted hemo- 
lysis, or hyper- 
sideremia due to 
deficient or defec- 
tive hemoglobin 
formation 


* Xenos (Gr.) means foreign. The term xenogenic as used by 
von Hippel’ literally means ‘“‘of foreign origin.” 
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encountered clinically and pathologically. 
The complexity of the ocular pathology of 
these entities results in part from the di- 
versity of two groups of pathogenic factors. 
The first group comprises quantity, quality, 
and location of the ferrous matter. The 


second group concerns structural, histochem- 
ical, and functional properties of the ocular 
tissue. 

The intimate relationship of the endothe- 
lial- and epithelial-cell layers of the inner 
eye to the PAS-positive basement mem- 
branes (Descemet’s membrane, 


Bruch’s 


Fig. 1—Schematic drawing of an eye (not to 
scale) indicating (heavy black lines) the outline 
of the PAS-positive “basement membranes” which 
—with the exception of the fibrillary layer of 
Bruch’s membrane at the outside of the ciliary 
body—serve as “base” for the endothelial- and 
epithelial-cell layers of the inner eye. The dis- 
continuity of this membrane-cell layer unit of the 
inner eye is interrupted only on two places: (1) 
the anterior chamber angle and (2) the entrance of 
the optic nerve. The dotted lines indicate the main 
transportation routes of exogenous or endogenous 
iron complexes from the anterior chamber or 
vitreous body. The ferrous material is picked up 
either by the anterior ciliary and episcleral veins 
or central retina veins. In cases of systemic sid- 
erosis or hemosiderosis, the iron complex is carried 
into the eye via the arteries as indicated by black 
arrows. 
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membrane, and its cuticular extension be- 
neath the ciliary epithelium) appears to be 
of fundamental importance from a clinical 
and pathological viewpoint (Fig. 1). Special 
attention may be called to the fact that the 
basement membrane of the ciliary processes 
terminates at the root of the iris, whereas 
its fibrillary extension continues in direction 
toward the scleral spur. The continuity of 
the epithelial and endothelial layers and of 
their basement membranes is interrupted at 
the anterior chamber angle and at the en- 
trance of the optic nerve. In the eye they 
represent the principal portals of entrance 
and exit for iron. 

In a preceding study* dealing with ex- 
perimental aspects of ocular siderosis and 
hemosiderosis, evidence has been elucidated 
that trivalent iron compounds injected into 
the anterior chamber or vitreous body are 
found along the outflow channels of 
Schlemm’s canal and along the perivascular 
tissue of the vessels in the optic nerve. This 
was demonstrated by flat preparations and 
cross sections after the injection of hydrous 
ferric oxide in aqueous or colloidal solu- 
tions.t The same localizations are found 
for the iron radicals liberated from the 
hemoglobin in the course of hemolytic break- 
down of erythrocytes. Iron may be stained 
in these areas in less than 15 minutes after 
the injection of saccharated iron oxide 
(SIO), suggesting the passage of the fer- 
rous matter through the afore-mentioned 
openings in the cell layer-basement mem- 
brane unit. Similar observations have 


tIn our experiments saccharated iron oxide 
(SIO) in form of the commercial preparation 
Proferrin (Sharp & Dohme, Division of Merck 
& Co., Inc., Philadelphia) was used predominantly. 


Fig. 2.— Remnants of 
degenerated human retina. 
Prussian blue positive- 
staining exogenous iron 
in blood vessels. One year 
after injury. Gomori’s 
stain for iron; reduced 
about 30% from mag. 
600. 
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previously been made by Wegefarth and 
Weed® and Berens and Posner® in cross 
sections of animal and human eyes sub- 
jected to iron injections in vivo or post 
mortem. 

The affinity of iron for the perivascular 
tissue in the retina may be very significant. 
We are inclined to ascribe considerable im- 
portance to the combination of iron with 
siderophilic constituents of the perivascular 
tissue and the vitreous body in the patho- 
genesis of ocular siderosis and hemosidero- 
sis. Iron may be found in the perivascular 
tissues of the retina several months or years 
after removal of foreign bodies, injections 
of SIO, or spontaneous bleedings into the 
vitreous body (Fig. 2). There is convincing 
evidence that the main tissue constituents 
responsible for siderophilia are hyaluronic 
acid of the vitreous body and acid muco- 
polysaccharides of the perivascular tissue. 
In fact, special use is made of the iron- 
binding faculty of acid mucopolysaccharides 
in histochemical staining procedures.7- 

The sequelae induced in the posterior 
segment of the eye by the linkage of iron 
to siderophilic components of the mesen- 
chymal tissue include the development of 
contraction bands in the vitreous body and 
at the inner surface of the retina, prolifera- 
tion and obliteration of blood vessels, retinal 
detachment, and, finally, degeneration of 
the retina. Siderosis in the anterior segment 
of the eye may result in obliteration of the 
trabecular meshwork and sclerotic changes 
around Schlemm’s canal and the outflow 
channels (Fig. 3). 

Siderosis and hemosiderosis are associ- 
ated with cytological changes in the endo- 
thelial cells of intraocular blood vessels, the 
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Fig. 3.—Obliterated trabec- 
ular meshwork (Tr.) of 
human eye with signs of 
severe hemosiderosis after 
prolonged (one year) trau- 
matic anterior chamber hem- 
orrhage. Secondary 
glaucoma. Note accumula- 
tion of hemosiderin in and 
around outflow channels of 
Schlemm’s canal. Se. indi- 
cates sclera. Gomori’s stain 
for iron; X 600. 


Fig. 4.—Severe hemosider- 
osis of ciliary epithelium 
after a prolonged vitreous 
and anterior chamber hem- 
orrhage. Absolute glaucoma, 
hemosiderotic trabeculae but 
open angle. Seventy-year- 
old white man. Bleached sec- 
tion, Gomori's stain; 600. 


Fig. 5.—Same as Fig- 
ure 4. Severe hemosider- 
osis of epithelial cells at 
ora serrata. Bleached sec- 

tion. Gomori’s stain; re- 
© duced about 20% from 
mag. X 600. 
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Fig. 6—Hemosiderosis of 
pigment epithelial cells (PE) 
and choroid in case of old 
subretinal and choroidal hem- 
orhage. Atrophy of choroid. 
Autopsy eye. Sc. indicates 
sclera; R, retina. Gomori’s 
stain for iron; X 1,000. 


|RON- CONTAINING 
INTRACELL. ENZYMES 
SIDERIN 
(HEMO-, 
MYO—, 
CYTOSIDERIN ) 
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ROTOPORHYRIN 


Fig. 7.—Diagram of potential sources of iron 
for the siderin and hemosiderin formation. Modi- 
fied after Bessis and Breton-Gorius."~™ 


Fig. 8.—Cystoid macular degenera- 
tion with signs of severe hemosider- 
osis and degenerative manifestations of 
the underlying pigment epithelium. 
Hematoxylin and eosin stain; 110. 


cornea, the trabecular meshwork, and 
Schlemm’s canal, as well as in the epithelial 
cells of ciliary body (Fig. 4), ora serrata 
(Fig. 5), the pigment epithelial layer of the 
retina (Fig. 6), and the lens. Trivalent iron 
derived from foreign bodies by oxidation or 
from hemolyzed blood can be demonstrated 
in a nonprecipitate form in the cytoplasm 
by means of the Prussian blue reaction. 
Its transport through the cell membranes 
has been observed in less than 30 minutes. 
Very seldom it is found condensed around 
and adherent to the nuclei. Iron may appear 
in the cytoplasm of endo- and epithelial cells 


MITOCHONDRIA | 
__ (SIDEROSOMES) 
[ IRON MICELLES AEX. — 
HEMOGLOBIN 
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in the eye combined with apoferritin § to 
form ferritin,|| as indicated in the diagram 
of Figure 7. Ferritin is a reversible form 
of depot iron not demonstrable histochemi- 
cally. Hence, considerable amounts of iron 
may be present in cells in a masked form. 
Continued exposure to high concentrations 
of iron, however, appears to result in the 
transformation of ferritin into siderin or 

§ According to Heilmeyer,” supposedly a2-glob- 
ulin. 


|| Ferritin appears in electron micrographs as 
quadruplets composed of small globules (15 A) 
with a tendency to form micelles. 


Fig. 10.—Same as Fig- 
ure 6. Severe hemosider- 
osis (H) of layer anterior 
to the pigment epithelium 
of the iris. Gomori’s 
stain; reduced about 20% 
from mag. X 800. 
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Fig. 9.—Same as Figure 8. 
Larger magnification of pil- 
ing hemosiderotic pigment 
epithelial cells. Br indicates 
Bruch’s membrane. Gomori’s 
stain; 700. 


hemosiderin. Such an event results in the 
appearance of relatively coarse granular 
aggregates staining for Prussian blue. The 
molecular weights of siderin and hemosid- 
erin supposedly ** exceeds that of ferritin 
(650,000). Siderin and hemosiderin gran- 
ules frequently persist for months or even 
years after complete absorption of intraoc- 
ular hemorrhages or the removal of ferrous 
foreign bodies. Examples of severe hemo- 
siderosis in endo- and epithelial cells of 
the eye in absence of blood in the vitreous 
body and aqueous humor are presented in 
Figures 4-6. 
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Fig. 11—Same as Figure 3. Almost 
complete loss of corneal endothelium 
due to hemosiderosis, Gomori’s stain; 
180. 


Noteworthy is the fact that accumulations ular degeneration. The affected cells display 
of hemosiderin granules are frequently ob- a tendency to proliferation, piling, and mi- 
served in pigment epithelial cells in cases gration into the retina prior to their disinte- 
of senile cystoid degeneration of the macula gration. Another peculiar location for the 
(Figs. 8 and 9) and in Kuhnt-Junius mac- deposition of a large quantity of hemosid- 


Fig. 12.—Retina of patient 
with severe aplastic anemia 
treated with 150 blood trans- 
fusions. Note capillaries in 
retina choriocapillaris 
obstructed by hemosiderotic 
endothelial cells. Reproduced 
with permission from Cibis, 
P. A.; Brown, E. B., and 
Hong, S-M.: Am. J. Ophth. 
44 :158-172, 1957; Chicago, 
Ophthalmic Publishing Com- 
pany. Gomori’s stain for 


iron; 200. 
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Fig. 13—Same as in Figure 12. Macro- 
phages and hemosiderotic endothelial cells in 
choriocapillaries. Gomori’s stain for iron; 
880. 


erin inn cells is the layer of the iris occupied 


by the dilator muscle fibers (Fig. 10). 

In eyes with prolonged anterior chamber 
hemorrhages (Fig. 11) the endothelial cells 
may disappear, and siderin granules are 
found in the cytoplasm of stromal cells and 
even of epithelial cells. 

Siderin or hemosiderin granules are 
found in phagocytes within the trabecular 
meshwork. This may result by accumula- 
tion of granules liberated from disintegrated 
cells picked up by phagocytes. It is also 
possible that hemosiderin granules may be 
produced in the cytoplasm of the phagocytes 
themselves. A significant number of the 
cells with phagocytic appearance in the tra- 
becular meshwork and within Schlemm’s 
canal, however, may have derived from the 
endothelial cells themselves. 

Examples of hemosiderin accumulation in 
the endothelial cells of retinal blood vessels 
and in the choriocapillaris are shown in 
Figures 12 and 13. In the eyes of the same 
patient were also found iron deposits in 
the cytoplasm of the ciliary epithelium and 
in endothelial cells of Schlemm’s canal. 
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From the review of over 100 cases with 
a history and/or pathology indicative for 
ocular siderosis or hemosiderosis, we ob- 
tained the impression that the ferrodynamic 
of endo- and epithelial cells of the eye varies 
with the age, the general health, and the 
physical condition of the patient and his 
eyes prior to and during the course of the 
siderotic condition. This may explain why 
one experiences in some cases apparently 
perfect recoveries from intraocular hemor- 
rhages or intraocular foreign bodies,'*'® 
whereas in other cases the patient’s eyes 
succumb to similar and perhaps less exten- 
sive hemorrhagic or traumatic events. 
Phthisis of the eyeball is frequently the 
ultimate outcome, whereby the content of 
iron positive material in the eye becomes 
gradually decreased as the sclerosis in- 
creases. 


Summary 


Clinical aspects of ocular siderosis and 
hemosiderosis are correlated with patho- 
logical and experimental findings. 
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Evidence is produced that the pathogen- 
esis of either disease is based mainly (1) 
on the linkage of iron to mucopolysaccha- 
rides of the vitreous body, of the perivas- 
cular tissue of the retinal blood vessels, and 
of the outflow channels of Schlemm’s canal; 
(2) on irreversible cytoplasmic changes in 
endothelial and epithelial cells inside the 
eye; (3) on the cytoplasmic changes in en- 
dothelial cells of the ocular blood vessels. 

640 S. Kingshighway (10). 
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Ocular Manifestations of the Chronic Renal Tubular 
Insufficiency Syndromes 


HAROLD F. FALLS, M.D., Ann Arbor, Mich. 


Conspicuous ocular pathology may accom- 
pany disorders of renal tubular reabsorption 
insufficiency. An increasing number of syn- 
dromes attributable to disease of the renal 
tubules have been identified within the past 
two decades. Exhibiting widespread and 
protean systemic anatomical malformations 
and physiological dysfunction, these syn- 
dromes are of particular interest to the 
pediatrician and ophthalmologist. An im- 
portant by-product of the recognition of 
these clinical entities has been a broader 
comprehension of renal physiology. A ge- 
netic causation has been detected in most 
of the presently known syndromes of renal 
tubular reabsorption malformation. The re- 
sponsible mutant gene has been presumed 
to have effected an absence of, or an abor- 
tive, enzymatic activity resulting in certain 
rather specific malabsorption renal tubular 
phenomena. In particular syndromes (pseu- 
dohypoparathyroidism) defective hormonal 
response (possibly also enzymatically con- 
trolled) has not been entirely ruled out. 

It is the purpose of this paper to identify 
the associated ocular pathology, to present 
the constellation of signs and symptoms 
particular to each syndrome and, where pos- 
sible, to specify the mode of hereditary 
transmission. 


Syndromes 


It is now accepted? that renal diabetes 
insipidus, renal glycosuria, cystinuria, and 
renal hyperchloremic acidosis are verified 
diseases of renal tubular insufficiency. The 

Submitted for publication May 4, 1959. 
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evidence is less conclusive for vitamin D- 
resistant rickets. With the exception of the 
as yet unexplained cystinosis the essential 
features of the Fanconi syndrome can also 
be attributed to a single tubular aberration. 
Ocular disease manifestations are known 
to be associated with Lowe’s (cerebro-oculo- 
renal) syndrome, pseudohypoparathyroid- 
ism, and the Fanconi syndrome (Fig. 1). 


Lowe’s Syndrome (Cerebro-Oculorenal) 


Congenital (or early infantile) cataract 
combined with hydrophthalmos was first 
recognized by Lowe? (1952) to accompany 
mental deficiency as well as certain exten- 
sive abnormal urinary findings in infants. 
Collaborative reports soon appeared in the 
literature. The disease occurs in siblings. 
At present the syndrome is comprised of 
the following findings. 

A. Eye 

1. Congenital cataract (nuclear—polar— 

complete ) 

2. Hydrophthalmos (Fig. 1) 

3. ? Blindness 

4. Nystagmus 
B. Central Nervous System 

1. Hyporeflexia 

2. Hyperactivity and irritability 
C. Skeletal and Muscular System 

1. Rachitic skeletal changes (late) 

2. Flabby musculature 
D. Gastrointestinal System 

1. Failure to gain 

2. Feeding problem 

3. Constipation 
E. Laboratory 

1. Urine 

(a) Excessive organic acid 
(b) Decreased production of ammonia 
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Fig. 1—Renal tubule syndromes. 


(c) Amino-aciduria 
(d) Glycosuria 
2. Blood 
(a) Decreased serum CO, combining 
power 
(b) Decreased serum phosphorus 
F. Therapy 
1. Use of buffered alkali and small doses 
of vitamin D 
G. Inheritance Pattern 
1. Recessive autosomal gene 
Report of a Personal Observation.—At 
the request of the parents, on Aug. 20, 1958, 
a 3-month-old white male infant was ex- 
amined. The mother reported that the child 
could not see and that the eyes were cloudy 
and had teared constantly since birth. The 
mother insisted her health during the preg- 
nancy had been excellent and that the child 
had been a full-term infant. The labor had 
not been complicated. The parents denied 
consanguinity. The family history was posi- 
tive in that an elder brother, now deceased, 
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had exhibited similar signs and symptoms 
as the patient and had been treated at the 
University Hospital. 

Ophthalmological examination, under 
ether anesthesia, revealed the following 
findings: The corneae were uniformly 
cloudy and measured 12+ mm, in horizontal 
diameter. The anterior chambers were deep, 
the pupils miotic, and the latter active to 
direct light. The lens were nearly maturely 
cataractous. The tonometer tension was 38 
mm. Hg, new Schietz, new scale, bilaterally. 
Gonioscopic examination disclosed a high 
insertion of the iris on the angle trabeculae 
and extensive mesodermal iris-trabecular 
meshwork in both anterior chamber angles. 
The mesodermal leaf of the irides was at- 
tenuated and manifested large crypt-like 
dehiscences. 

The essential physical findings on Aug. 
20, 1958, were a pale, white, 3-month-old 
emaciated and irritable infant. The skull 
exhibited large frontal bossae and a widely 
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patent anterior and posterior fontanelle, The 
head circumference was 16% in., the chest 
16 in., and the body length 27% in. The 
palate was highly arched. The skin of the 
neck was thick and arranged in loose folds. 
The liver and spleen were palpable. The 
extremities were not unusual other than 
for flaccidity, hyperextensibility of joints, 
and hypotonicity. All reflexes were weak. 
The Babinski reflex was positive. 

The child did not respond to noise and 
could not hold up his head. 

Laboratory Findings: Blood: blood pH, 
7.27; serum CO, combining power, 17.6 
mEgq/L.; serum Cl, 109 mEq/L.; serum 
BUN, 16 mg/100 ml.; serum Na, 144 
mEq/L.; serum K, 4 mEq/L.; serum Ca, 
10.7 mg/100 ml.; hemoglobin, 13.0 gm/100 
ml.; white blood cells, 8,600 per cubic mil- 
limeter. 

Urine: pH, 6.0; specific gravity, 1.018; 
albuminuria, +2; microscopic, + granular 
casts. 

X-Rays: Chest and upper and lower ex- 
tremity films showed no changes typical 
of rickets. 

Paper Chromatography of Urine (Per- 
formed by Dr. E. Sutton of The Human 
Genetics Department of the University 
Medical School): The urine chromatography 
revealed a marked generalized amino-aci- 
duria. The elder brother had exhibited, in 
1954, “elevated amino acid excretion.” The 
amino acid chromatograms of the children’s 
parents were normal. 

A diagnosis of Lowe-Terrey syndrome 
was made. Three bilateral goniotomies and 
goniopunctures were performed, resulting in 
bilateral normalization of intraocular pres- 
sure. Cataract surgery is contemplated soon. 


Pseudohypoparathyroidism Syndrome 


This syndrome is most intriguing, result- 
ing from an inherent inability of body 
end-organs (renal-skeletal) to respond to 
endogenous secretion of the parathyroid 
hormone. The affected person presents a 
peculiar physiognomy characterized by a 
large round head, dull rounded facies (Fig. 
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a view, presenting round facies 
2), and a short thick neck. An associated 
dyschondroplasia is present, resulting in 
partial dwarfism and shortened metacarpal 
and metatarsal bones. The complete syn- 
drome consists of the following manifesta- 
tions. 
A. Eye 
1. Progressive juvenile or early adult 
cataract 
B. Central Nervous System 
1. + Mental retardation (late) 
2. Convulsive disorder (late) 
3. Basal ganglia calcification 
4. Positive Chvostek’s test 
C, Skeletal and Muscular System 
1. Moderate dwarfism 
2. Ectopic calcification in soft tissue and 
periarticular connective tissue 
3. Shortened metacarpal and metatarsal 
bones 
4. Muscle spasms 
D. Miscellaneous 
1. Febrile episodes 
2. Hypocalcemic tetany and convulsions 
E. Laboratory 
1. Blood 
(a) Increased serum phosphorus 
(b) Decreased serum calcium 
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2. Urine 
(a) Absence of phosphorus diuresis 
after parathyroid hormone admin- 
istration (Ellsworth-Howard) 
F. Therapy 
1. Calcium salts 
2. A-T-10 (dihydrotachysterol ) 
G. Inheritance Pattern 
1. ? Dominant—irregular 
2. ? Recessive with partial manifestation 
in heterozygotes 
Report of a Personal Observation.— 
(This subject has been reported by Dickson 
et al.: The Neurological-Encephalographic 
and Heredofamilial Aspects of Pseudo- 
Hypoparathyroidism and Pseudo-Pseudo- 
Parathyroidism, New England Journal of 
Medicine, to be published.) Transferred to 
Wayne County General Hospital for institu- 
tionalization from Receiving Hospital, De- 
troit, this 39-year-old white, dwarfish man 
was first seen in ophthalmological consulta- 
tion Jan. 16, 1959. A survey of his hospital 
record dating back from January, 1957, 
presented the following significant facts and 
findings: (1) the patient had exhibited 
convulsive seizures from early childhood; 
these had so increased recently in severity 
and number that the family was _ finally 
forced to seek institutional care for the pa- 
tient; (2) the patient had been confined 
to his home, never attending school, be- 


cause of mental backwardness and his pe- 
culiar appearance, and (3) his visual acuity 
(always poor) had deteriorated to such a 
degree that cataract surgery was necessitated 
(January, 1957). 

The physical examination, performed on 
admission at Receiving Hospital, Detroit, 
January, 1957, disclosed a number of sig- 
nificant findings: The patient was unkempt 
and presented an unusual body configura- 
tion. He was semicomatose and exhibited 
repeated episodes of grimacing associated 
with carpopedal spasms. The head was large 
and round and the face moon-shaped. The 
ocular examination disclosed bilateral im- 
mature cortical cataracts and an esotropia. 
A positive Chvostek’s sign was easily de- 
monstrable. Palpation of the pinna of the 
ears revealed that the ears were very firm 
and unusually hard. The teeth were carious, 
pyorrheic, and widely set apart. The dental 
enamel was ridged and of poor quality. A 
10X7.5 cm. flat but freely movable osseous 
plaque was outlined in the subcutaneous tis- 
sue of the back just inferior to the right 
scapula (Fig. 6). The fourth and fifth 
metacarpals were short bilaterally (Fig. 3). 
No knuckles were present at the fourth and 
fifth metacarpal phalangeal joints. The sec- 
ond toe, bilaterally, was the longest, and the 
third and fourth toes on both feet were 
especially short (Fig. 5). A bilateral pes 


Fig. 3.—View of hands, 
illustrating shortened fin- 
gers, a consequence of 
the aberration of develop- 
ment of the metacarpals. 
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Fig. 4.—Lateral view of body contour. 
short neck and dwarfish build are well illustrated. 


cavus was conspicuous. The patient’s height 
was 149 cm., and his vertex to symphysis 
distance was 73 cm. (Fig. 4). 

The skull film disclosed an increased 
density of the frontal bone with obliteration 
of the diploic markings; the remainder of 
the skull was of normal thickness and min- 
eral content. Diffuse and spotty calcification 
of the basal ganglia bilaterally was observed, 
particularly in the globus pallidus and in 
the region of the putamen. The pituitary 
fossa was normal. X-rays of the chest, 
ribs, and thorax evidenced a slight but gen- 
eralized demineralization of the spine as- 
sociated with minor concave deformities of 
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the vertebral bodies. Wedging deformities 
were noted in the thoracic 12th and lumbar 
Ist and 2d vertebrae. Vertical striations 
could be seen in all the thoracic vertebrae. 
Anomalous changes of the fourth, fifth, and 
sixth right ribs were observable. A large 
calcific or bony plaque lying in the soft 
tissue of the posterior chest on the right 
was conspicuous, Faint and spotty calcifica- 
cation of the pleura was noted in addition 
to a symmetrical calcification of the lon- 
gitudinal ligaments of the spine. The films 
of the lumbar spine and pelvis exhibited 
demineralization of the bones with an ap- 
preciable discrepancy in the size of the iliac 
wing as compared with the component parts 
of the pelvis. Myositis ossificans was de- 
tected in the left hip area. Films of the 
mandible and soft tissue views of the ears 
revealed calcification of the latter, with as- 
sociated calcification in the immediate ad- 
jacent scalp. Both mandibles were nearly 
edentulous. The few remaining teeth were 
hypoplastic and presented root absorption. 


Fig. 5.—View of feet, presenting shortened toes, 
particularly the fourth and fifth, a consequence of 
aberration of development of the metatarsals. 
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Fig. 6—Posterior view of patient. Note scar 


over right scapular area from whence ectopic 
calcium plaque had been removed. 


Films of the elbows, wrists, and knees out- 
lined periarticular calcification including 
adjacent soft tissues. 

Laboratory Findings: Urine: 
gravity, 1.017; albuminuria, trace. 

Blood: fasting blood sugar, 76 mg. %; 
BUN, 15 mg. %; hemoglobin, 11.0 gm/100 
ml.; red blood cells, 3,700,000 per cubic 
millimeter; white blood cells, 6,400 per 
cubic millimeter; differential: 82% poly- 
morphonuclear cells, 8% monocytes, 10% 
lymphocytes, normal platelets; serum cal- 
cium, 4.1 mg/100 ml.; serum inorganic 
phosphorus, 7.6 mg/100 ml.; serum alkaline 
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specific 


phosphatase, 4.5 Bodansky units; serum 
chloride, 110.5 mEq/L.; serum CO, com- 
bining power, 25.5 mEq/L.; serum sodium, 
145 mEq/L. 

Specific renal function studies (all in- 
dicated a generalized depressed renal func- 
tion) : 

1. Glomerular filtration rate (inulin) 

ranged around 62 cc. per minute 

2. Maximal tubular capacity (P. A. H.) 

averaged 41 mg. per minute 
(a) Filtration fraction, 16.9% 

. Renal plasma flow (P. A. H.) 368 cc. 
per minute 

. Phosphorus reabsorption and maximal 
reabsorption of glucose very high 

. No response to parathyroid hormone— 
acute administration, chronic admin- 
istration 

Electroencephalogram: A diffusely and 
paroxysmally abnormal curve indicative of 
a diffuse alteration of cerebral function. 
Deep level convulsive activity was also sug- 
gested. 

Free electrophoresis: 
distribution 


Normal globulin 


Inheritance pattern: Mother of this pa- 
tient reported to have been similarly affec- 
ted. All sibs believed unaffected. 


Fanconi Syndrome 

Most authorities insist that Fanconi’s * 
syndrome actually encompasses three clinical 
entities. 

Type A: Hypophosphatemic Vitamin D- 
Refractory Rickets with Amino-Aciduria.— 
This entity, according to Fraser,’ simulates 
hypophosphatemic vitamin D-refractory 
rickets without amino-aciduria in that the 
onset is earlier in life, the rachitic changes 
are more severe, and weakness is prominent. 
X-ray studies reveal an extensive rachitic 
process with occasional associated patholog- 
ical fractures. 


The biochemical changes are as follows: 
Blood Serum: Rare glycosuria, alkaline 
phosphatase activity increased hypophos- 


phatemia, normal 
+ hypocalcemia. 


plasma amino acids 
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Urine: generalized amino-aciduria. 

Clinical Observation: Some response to 
high doses of vitamin Do. 

Type B: Hypophosphatemic Vitamin D- 
Refractory Rickets with Amino-Aciduria 
and Acidosis ——Simulates Type A but also 
exhibits a tubular dysfunction which in 
addition affects acid-base equilibrium. Fraser 
believes this Type is distinct from Types 
A and C. He urges treatment with alkalis 
and large doses of vitamin D. The affected 
persons vary in severity of expression of 
the manifestations and the entity may be 
encountered in most any age group from 
infancy to middle age. Liver damage (cir- 
rhosis) has been reported as a late complica- 
tion. 

Type C: A Cystine Storage Disease with 
Renal Tubular Insufficiency—This syn- 
drome concerns this paper in that the cornea 
and conjunctiva, by biomicroscopy, may 
suggest the diagnosis. No authority has ade- 
quately explained from a biochemical view- 
point the occurrence of cystinosis. The 
essential clinical features of Type C syn- 
drome depend upon the severity of involve- 
ment of the proximal renal tubule, some 
cases exhibiting vasopressin-resistant poly- 
uria. 

The affected infants reveal, in addition 
to failure to thrive, the following features : 
A. Eye 

1. Photophobia (late) 

2. Cystine crystals (birefringent) in the 

conjunctiva and cornea 
B. Skeletal System 
1. Rickets (late) or osteomalacia 
2. Dwarfism (late) 
C. Genitourinary System 

1, +Vasopressin-resistant polyuria 
D. Gastrointestinal Tract 

1, Dehydration 

2. Emaciation 

3. Polydipsia 

4. Vomiting 

5. Constipation 
E. Laboratory Findings 

1. Blood 

(a) Normal or decreased serum cal- 
cium 
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(b) Normal or decreased serum phos- 
phorus 
(c) Increased alkaline phosphatase 
(d) Normal or increased serum urea 
(e) Increased serum acidosis 
2. Urine 
(a) Glycosuria 
(b) Albuminuria 
(c) Generalized amino-aciduria 
3. Tissues 
(a) Cystine crystals 
F. Inheritance Pattern 
1. Recessive autosomal trait 
G. Treatment 
1. Oral alkalis—sodium citrate, calcium 
gluconate 
2. Oral potassium 
3. Large doses of vitamin D 


Comment 


An awareness, on the part of the ophthal- 
mologist, of the ocular manifestations of the 
three discussed renal tubular insufficiency 
syndromes qualifies this physician to be of 
diagnostic service to other medical dis- 
ciplines (medicine and pediatrics). The com- 
bination of excellent instrumentation 
available to the ophthalmologist and the pe- 
culiar anatomy of the eye is most conducive 
to prompt and accurate diagnosis of ocular 
pathology. Correct diagnosis furthermore is 
paramount to rational therapeusis. Evidence 
is accumulating that many of the signs and 
symptoms of these syndromes can be ap- 
preciably ameliorated by early instigation of 
therapy. It thus becomes self-evident that 
the cooperation and services of the oph- 
thalmologist as a diagnostic consultant 
should prove most valuable. 

An appreciation of the role of genetic 
factors in these syndromes of tubular mal- 
function should alert the physician to prac- 
tice preventive medicine through initiating 
a search for other affected relatives. The 
responsible physicians in these cases should 
make available genetic prognostication so 
that all such families may be made aware 
of the percentage probability of other as 
yet unborn affected persons. 
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These syndromes presenting, as they do, 
aberration of enzymatic and hormonal fune- 
tion provide a tremendous research challenge 
to ocular and renal physiologists. Every 
available case should be subjected to intense 
and thorough study with intent to increase 
our knowledge and, in addition, make more 
efficient present therapy. 

It is becoming increasingly evident that 
each syndrome presents an interesting range 
of expressivity possibly establishing what 
actually may be construed as a continuum 
of signs and symptoms. The reporting of 
more and more cases exhibiting incomplete 
manifestations (formes frustes) of the spe- 
cific syndromes has led to an interesting 
but increasingly bewildering tendency to 
create new syndromes. A good example 
of this trend is the tendency to establish 
pseudopseudohypoparathyroidism ® as.a spe- 
cific entity apart from the classic syndrome 
of pseudohypoparathyroidism. Many clini- 
cians are apparently inclined to anticipate 
that the signs and symptoms of each case 
of gene-influenced syndrome must neatly fit 
into what has been previously accepted as 
the spectrum for that specific entity. When, 
however, certain cases fail to meet all the 
anticipated signs and symptoms, then an 
attempt to establish a new syndrome seems 
necessary. Geneticists, on the other hand, 
might attempt to explain such individual 
variation as a resultant of the influence of 
the subject’s gene milieu in which the mutant 
gene, responsible for the syndrome, exerts 
its action. Since no one gene acts by itself, 
the mutant gene is intimately influenced by 
the specific gene pool possessed by the af- 
fected person, as well as by his environ- 
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ment, This gene pool may act either to 
modify and/or inhibit the effect of the spe- 
cific mutant gene. When analyzed from the 
latter viewpoint, individual variation ac- 
tually becomes the expected rather than the 
unusual. 


Summary 
The ocular pathology associated with 
three of the renal tubular insufficiency syn- 
dromes consist as follows: 
1. Lowe’s syndrome—congenital hydroph- 
thalmos and cataracts 
2. Pseudohypoparathyroidism — juvenile 
or early adult cataract 
3. Fanconi syndrome with cystinosis— 
cystine crystals in the anterior two- 
thirds of cornea and conjunctiva. 


Department of Ophthalmology, University Hos- 
pital. 
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A Clinical Study of Choroidal Nevi 


EDWARD TAMLER, M.D., San Francisco, and A. EDWARD MAUMENEE, M.D., Baltimore 


Each one of us, at one time or another, 
is confronted during a routine fundus ex- 
amination by a small, flat, pigmented lesion, 
unassociated with any other abnormal 
fundus finding. Almost immediately several 
questions enter our mind: Could this be 
a very early malignant melanoma? If we 
can’t be sure it’s not a malignant melanoma, 
is it safe to wait and merely observe the 
patient periodically? If it is a benign lesion 
now, can it change into a malignant mela- 
noma later on? 

It is the purpose of this paper to attempt 
an answer to these questions, especially the 
last one, based on a study of the clinical 
course of 42 patients possessing such a 
lesion. 

Let us first indicate specifically what kind 
of lesion we are concerned with in this 
paper. It is small, from a fraction of a disc 
diameter (Fig. 1) to several disc diameters 
in size (Fig. 2). It is flat in most instances 


Submitted for publication April 7, 1949. 
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Fig. 1—Very small, pigmented lesion in the 
posterior pole, just above the disc. This nevus was 
slate gray in color. 


Fig. 2—Pigmented lesion, several dise diam- 
eters in size, in the macular area. 


but can be questionably elevated up to but 
not beyond 1 D. Its pigmentation varies 
from light gray (Fig. 3) to slate gray (Fig. 
1) to black (Fig. 4). It can be located in 
the posterior pole (Fig. 1), including the 
macula (Figs. 2 and 4), or in the periphery 
(Fig. 5). It is what we would ordinarily 
call a choroidal nevus or benign melanoma. 

Now let us go back to the questions. 
Could it be a very early malignant mela- 
noma?’ The answer obviously is yes, it could 


Fig. 3.—Light pigmentation of choroidal nevus, 
above fovea. 
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CHOROIDAL NEVI 


Fig. 4.—Black lesion in macular area. 


be, although it most probably is not. A malig- 
nant melanoma has to have a beginning, 
and this small, presently flat, pigmented 
lesion could conceivably be that very be- 
ginning. This, in spite of the fact that 
others have indicated that the differential 
diagnosis between malignant melanoma and 
choroidal nevus is relatively easy. For ex- 
ample, Albers! believes that benign cho- 
roidal melanoma can be relatively easily 
distinguished from malignant melanoma by 
its color (slate gray to “blue ointment”), 
location (posterior half of the fundus), ab- 
sence of measurable elevation, absence of 
field defect, and absence of marginal pig- 
ment distribution. Reese** also believes 
field defects to be uncommon in benign 
melanoma of the choroid. We shall see that 
some of these criteria are unreliable and 
that other criteria mentioned by various 
writers are of doubtful help in early, small 
lesions. Remember that the situation to be 
dealt with here is the finding of a small, 
flat, pigmented lesion without any other 
associated abnormalities, such as a retinal 
detachment, hemorrhage, changes in the 
overlying retina, cells in the vitreous, trac- 
tion folds, or varicose veins on the surface 
of the lesion. Bettman and Fellows* have 
pointed out the difficulties in the differential 
diagnosis of dark lesions of the fundus 
even when other abnormal findings are pres- 
ent. Furthermore, at the present time, the 
use of radioactive phosphorus (P**) is of 
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Fig. 5.—Choroidal nevus situated in the periph- 
ery of the fundus. 


very limited diagnostic value and aspiration 
biopsy is both unsatisfactory and unsafe 
and certainly unwarranted in cases of small, 
flat, pigmented lesions. 

With the possibility that our lesion 
may be a very early malignant melanoma, 
we come to the next question: Are we safe 
in waiting and merely observing the pa- 
tient? Here the work of Flocks et al.® is 
reassuring, for even with malignant mel- 
anomas there is a critical size below which 
mortality figures are relatively very low. 
They found the critical size to be about 
1,000 cu. mm. Below this figure, size itself 
made very little difference in mortality. In 
this paper, the lesions to be considered 
were all well below this critical size. 

Now that we feel reassured that we can 
safely wait and observe, we come to the 
most crucial question of all: Even if this 
lesion is benign now, can it change into a 
malignant melanoma later on? This question 
has never been satisfactorily answered. 
There have been isolated reports of a seem- 
ing relation and transformation of one 
lesion into the other, but most are poorly 
documented. Nettleship® reported the pres- 
ence of a choroidal sarcoma in the lower 
half of an eye which 19 years before was 
noted to have a pigmented area below the 
fovea. There was no change two years after 
the first examination, but there is no record 
of observation of the eye over the next 17 
years. Hence, we cannot be sure that the 
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sarcoma actually developed from the orig- 
inally observed “smudgy” area. Wagener 
and Wellbrook? reported seeing a benign 
melanoma near the macula. Four years later, 
below the macula there was noted a dark, 
elevated (8 D.), 4 d. d. sized mass ac- 
companied by decreased visual acuity and 
an upper visual field defect. Histologically 
there were oval and spindle cells in the 
center of the tumor surrounded by darker, 
more pigmented cells in the periphery. Again 
observation of the progressive development 
of the elevated tumor from the originally 
located benign melanoma would have been 
most helpful in establishing this case as 
one of malignant transformation. Albers ! 
reported a case of malignant melanoma in 
the eye of a patient who had been told by 
another doctor years before that she had a 
pigmented spot in the upper retina of that 
eye. Evidence relating the original pigmented 
spot and the later observed malignant mel- 
anoma is missing. Asbury and Vail *® men- 
tioned a case of malignant melanoma which 
apparently arose from a choroidal nevus 
three years later. Details are not given. 

It is estimated that 1% to 2% of normal 
eyes contain choroidal nevi,!* making it 
much more frequent than malignant mel- 
anoma. In view of the paucity of reports 
of malignant transformation, such transfor- 
mation must be rare. That it may occur is 
a view held by a number of writers.*™ 
There are a few reports of malignant mel- 
anoma arising from a preexisting benign 
melanoma of the ciliary body or iris. Rare 
cases in which inflammation appeared to 
cause malignant transformation of a benign 
iris nevus have been noted.’ Reese? 
would “like to feel” that a choroiditis can 
prod a benign choroidal melanoma into 
malignant growth, but the evidence for such 
a sequence is only weakly presumptive. 
Elsewhere he points out that nevus cells 
are not seen in benign melanoma of the 
choroid as they are in nevi of the iris and 
ciliary body, two locations in which malig- 
nant transformation has been noted. Because 
of the apparent rarity of malignant trans- 
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formation of choroidal nevi, there are some 
who object to the use of the term “benign 
melanoma” of the choroid. They would re- 
serve word “melanoma” for malignant cho- 
roidal tumors. 

Primarily to answer this question of pos- 
sible malignant transformation, we have 
gathered together the records of 42 patients 
whom we have had the opportunity of 
following, all of whom presented the fundus 
finding of a small, flat, pigmented lesion. 
Many of the patients were presented at the 
staff conference of the Division of Ophthal- 
mology, Stanford University School of 
Medicine, where the significance of the 
lesion was discussed and evaluated. The 
lesions included in this series were ones 
considered to be not malignant when first 
seen but rather to fit the criteria of cho- 
roidal nevi. Because one could not be cer- 
tain of the benign nature of the lesion, 
the patients were continued under observa- 
tion, including the use of repeated fundus 
photographs. 

Pertinent data relative to each patient 
is given in the Table. All of the patients 
were white. The age distribution ranges 
from 15 to 84. Sex distribution is 70% 
female. All except one of the lesions were 
3 d. d. or less in size, with 75% falling 
within the % to 1% d. d. range. The 
large majority were flat. A few were thought 
to be slightly elevated (“SI.” in the Table) 
but not more than 1 D. Follow-up periods 
range from 6 months to 23 years. Most 
follow-ups extended over several years. 
Four of the lesions were dark black, sharply 
demarcated, and round to oval in shape 
(Case Nos. 22, 25, 30, 36), suggesting that 
they were examples of benign hyperplasia 
of the pigment epithelium.’ 


Comment 


The most important finding in this study 
is the fact that none of these lesions showed 
any significant change in appearance during 
the period of observation. As far as we 
know, this is the first series of choroidal 
nevi to be studied in this manner and re- 
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Pertinent Data from Patients Studied 


Z 


First Seen 


6-30-53 
3-18-53 
4-12-50 
2- 7-55 
11-16-55 
8- 7-56 
5-31-56 
3-31-53 
4-22-55 
5- 6-55 
12-20-55 
3-20-51 
6- 5-53 
4- 7-53 
5- 3-55 
1951 
10-20-54 
5-14-54 
2-54 
9- 1-54 
5-21-56 
12-29-48 
4- 7-54 
10-24-56 
11-14-56 
1-17-53 
4-21-53 
ll- 
3- 5-56 
3- 8-50 
4- 9-56 
10-30-53 
1- 7-50 
7-30-34 
4- 9-58 
8-22-58 
8-26-54 
6-20-56 
8-13-58 
3-14-58 
4-10-58 
6-10-57 


Bea 


3 


22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


Size (D. D.) Elevation Field Defect 


SR 


ported. Although only 42 cases are reported, 
the lack of a single instance of malignant 
transformation indicates that such transfor- 
mation is rare. This fact is of some clinical 
importance. It means, of course, that the 
presence of a small, flat, pigmented lesion 
is not cause for undue alarm, and certainly 
not an indication for enucleation. Although 
most practitioners already realize this, it 
warrants repetition. Not only is an eye oc- 
casionally enucleated because a choroidal 
nevus or benign hyperplasia of the pigment 
epithelium is mistaken for a malignant mel- 
anoma, but diathermy and light coagulation 
are now being applied to small pigmented 
lesions thought to be early malignant mel- 
anomas or forerunners of malignant mel- 
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anomas. It is entirely possible that a number 
of the patients being so treated, primarily in 
Europe, harbor benign choroidal nevi such 
as we have been observing. On the other 
hand, we do not wish to give the impression 
that these lesions can be safely ignored. 
Malignant transformation, though rare, ap- 
parently can occur, One of us (A, E. M.) 
has recently seen a patient with a malignant 
melanoma 6 d. d. in size and 8 D. elevated, 
who, two years prior to that, was seen by 
several other ophthalmologists to have a 2 
d. d., light gray, flat lesion in the same 
location. Although the patient was not seen 
by one of us prior to the final picture of 
malignant melanoma (and therefore, not 
included in this series), we feel that this 
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i. M % No Yes 10- 8-54 ams 
eee F 3 No No 12-81-57 ae 
Be 2 No No 12-16-57 
2 % No No 1-81-58 
1% No No 6-30-58 
1% No Yes 1-22-58 
1 sl. No 8 6-58 
1 sl. No 12-20-57 
% No Yes 2- 8-57 
10 1 No No 6-17-57 
ll No Yes 10- 4-57 
12 1 No Yes 3- 3-57 
13 1 No No 12-28-57 
14 % No Yes 7-22-57 
aa 15 No No 1- 3-57 ie 
16 Sl. No 2- 8-58 
ae, 17 No Yes 12- 9-57 ae 
18 No Yes 11-27-57 
ae 19 No No 1956 a 
20 sl. Yes 12-28-57 
21 No No 2-19-58 
No Yes 12-30-57 Me 
sl. Yes 5-13-57 
No Yes 2-57 
sl. Yes 2-11-58 
No Yes 1-22-58 
Sl. Yes 2- 5-58 
No No 8- 9-56 
No No 1- 6-58 
sl. No 9-24-57 
No No 8-18-58 
No No 9 5-57 ae. 
No No 2-22-58 
sl. No 1-20-58 
No No 2- 9-59 
sl. No 2-21-59 
No No 1- 9-59 
No No 2-21-59 
No No 3- 4-59 
No No 12-11-58 
No No 10- 9-58 
No No 3-13-59 
J 


represents a case of malignant transforma- 
tion. The diagnosis was confirmed by path- 
ological examination of the enucleated eye. 
There was no thought of malignant mel- 
anoma when this lesion was originally seen 
two years before. As has already been 
pointed out, clinical differentiation between 
benign choroidal nevus and early malignant 
melanoma is very difficult. Even histological 
differentiation between the two is difficult. 
Figure 1 is a section of a choroidal nevus 
from an eye enucleated after two unsuc- 
cessful retinal detachment operations. Fig- 
ure 2 is a_ section through an early 
malignant melanoma. Clinically, the nevus 
was about 2 d. d. in size. Its elevation 
could not be evaluated accurately because 
of its peripheral position and surrounding 
retinal detachment. Clinically the malignant 
melanoma was situated in the macula, was 
3 d. d. in size and 2 D. elevated, and best 
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Fig. 6—Section through a cho- 
roidal nevus (depigmented). 


visual acuity was down to 20/200. A com- 
parison of the two figures reveals little dif- 
ference in cellular morphology, with the 
cells in the malignant melanoma being, per- 
haps, somewhat more plump. Even in the 
case of the nevus the choroid was thickened 
to three times its normal size. The patholog- 
ical diagnosis of malignant melanoma in the 
second case, was based on invasion of the 
choriocapillaris, surrounding inflammatory 
response, and detachment of the pigment 
epithelium over the tumor. 

The moral of this discussion is that, in 
spite of the rarity of malignant transforma- 
tion, the difficulty in distinguishing between 
very early stages of malignant melanoma 
and choroidal nevi require that small, flat, 
pigmented lesions be followed with care, 
with use of frequent fundus pictures and 
sketches, especially of overlying retinal ves- 
sels. Treatment beyond this is not justified 
in the absence of further changes. 
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Fig. 7.—Section through a very 
early malignant melanoma (de- 
pigmented). 


The other finding of note in this series 
was the presence of a field defect in ap- 
proximately 38% of the cases. The possibil- 
ity that a choroidal nevus can give rise to 
a field defect has been suggested before *:'® 
but that it should occur in such a relatively 
high percentage of cases was very unexpec- 
ted in view of the generally held concept of 
the characteristics of choroidal nevi. It 
means that the presence of a field defect 
may be an unreliable guide in the differential 
diagnosis of malignant and benign mel- 
anomas. It must be pointed out, however, 
that practically all the field defects found 
in this series were relative in that they 
could only be elicited with small targets. In 
some instances, the field defect was found 
only after the lesion was studied with the 
giant ophthalmoscope and not on other oc- 
casions when the field was plotted before 
ophthalmoscopy was performed. It is not 
clear at the present time how one can explain 
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a field defect, even relative, on the basis 
of a histological picture of noninvolvement 
of the retina and choriocapillaris. 


Summary and Conclusions 


Forty-two patients with small, flat, pig- 
mented lesions characteristic of choroidal 
nevi were followed for several years on the 
average. None showed evidence of transfor- 
mation into malignant melanoma. Thirty- 
eight per cent showed a relative visual field 
defect. 


Malignant transformation of a choroidal 
nevus is rare. Nevertheless, small, flat, pig- 
mented lesions of the fundus should be 
carefully followed with fundus photographs 
and sketches. 

The presence of a visual field defect can 
be a misleading criterion in the differential 
diagnosis between malignant melanoma and 
choroidal nevus. 
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Many ophthalmologists made their records avail- 
able to us and returned their patients for follow-up 
observation and fundus photographs. 


Stanford University Hospitals, Clay & Webster 
Sts. (15). 


REFERENCES 


1. Albers, E. C.: Benign Melanoma of the 
Choroid and Their Malignant Transformation, Am. 
J. Ophth. 23:779, 1940. 

2. Reese, A. B.: The Differential Diagnosis of 
Malignant Melanoma of the Choroid, A.M. A. 
Arch. Ophth. 58 :477, 1957. 

3. Reese, A. B.: In Symposium on Intraocular 
Melanomas, American Academy of Ophthalmology 
and Otolaryngology, October, 1957. 

4. Bettman, J. W., and Fellows, V.: The Dif- 
ferential Diagnosis of Dark Lesions of the Pos- 
terior Fundus, Am. J. Ophth. 41:975, 1956. 

5. Flocks, M.; Gerende, J. H., and Zimmerman, 
L.: The Size and Shape of Malignant Melanoma 
of the Choroid and Ciliary Body in Relation to 
Prognosis and Histologic Characteristics, Tr. Am. 
Acad. Ophth. 59:740, 1955. 

6. Nettleship, E.: A Case of Sarcoma of the 
Choroid of Unusual Chronicity, Proc. Roy. Soc. 
Med. (Ophth. Sect.) 6:1, 1912-1913. 

7. Wagener, H. P., and Wellbrook, W. L. A.: 
Benign Melanoma and Melano-Epithelioma of the 
Choroid, Arch. Ophth. 4:509, 1930. 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


8. Asbury, M. K., and Vail, D.: Multiple Pri- 
mary Malignant Neoplasms, Am. J. Ophth. 26: 
688, 1943. 

9. de Schweinitz, G. E., and Shumway, E. A.: 
Concerning Melanoma of the Choroid, with Re- 
port of One Case of This Character and of An- 
other Exhibiting a Pigmented Sarcoma of the 
Choroid Early in Its Development, Tr. Am. 
Ophth. Soc. 10:439, 1905: 

10. Mulock Houwer, A. W.: Diseases of the 
Choroid: On the Relation Between the So-Called 
Innocent Melanomata and the Malignant Tumors 
of the Choroid, Tr. Ophth. Soc. U. Kingdom 48: 
167, 1928. 

11. Dvorak-Theobold, G.: Neurogenic Origin of 
Choroidal Sarcoma, Arch. Ophth. 18:971, 1937. 

12. Reese, A. B.: Tumors of the Eye, New 
York, Paul B. Hoeber (Medical book department 
of Harper & Brothersy, 1951, Chap. 7. 

13. Hogan, M. J.: Personal communication to 
the author. 

14. Rosenberg, A. J.: 
to the author. 

15. Reese, A. B., and Jones, I. S.: Benign 
Melanomas of the Retinal Pigment Epithelium, 
Am, J. Ophth. 42:207, 1956. 

16. Havener, W. H.: Instruction Course on 


Personal communication 


Ocular Melanoma, American Academy of Oph- 
thalmology and Otolaryngology, October, 1957. 


- 


Embryonal Rhabdomyosarcoma of the Orbit in 


Children and Young Adults 


WILLIAM C. FRAYER, M.D., and HORATIO T. ENTERLINE, M.D., Philadelphia 


A study of the clinical and histopathologic 
features of the highly malignant, em- 
bryonal form of rhabdomyosarcoma of the 
orbit in 12 children and young adults forms 
the basis for this report. Although the 
classical adult type of rhabdomyosarcoma 
occurs infrequently, the more primitive 
embryonal form may be the commonest 
malignant mesenchymal tumor of the orbit 
in this younger age group. Previous experi- 
ence has amply demonstrated the poor 
prognosis for patients with this tumor.!? 
It has been the purpose of this study, there- 
fore, to analyze the clinical and histologic 
findings in the patients of this group to 
ascertain how earlier and more accurate 
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diagnosis can be effected. A second objective 
has been to determine whether or not the 
clinical behavior of these tumors can be 
correlated with their histologic features. 
The classical adult form of rhabdomyosar- 
coma has been recognized for many years 
as a rare tumor originating in striated 
muscles of persons in the fifth and sixth 
decades of life. It has more recently been 
recognized, however, that certain tumors oc- 
curring in the head, neck and urogenital 
areas of children and young adults, while 
differing in some respects from the classical 
rhabdomyosarcoma, are, in fact, a closely 
related form.** These highly pleomorphic, 
frequently myxomatous tumors, have been 
called embryonal rhabdomyosarcomas, In 
spite of their primitive characteristics, they 
should be included in the classification of 
muscle-cell tumors, This is primarily be- 
cause their cells sometimes demonstrate 


Fig. 1—Maturing em- 
bryonal rhabdomyosar- 
coma showing the 
characteristic arrange- 
ment of spindle cells and 
occasional large round 
cells with brightly eosin- 
ophilic cytoplasm. 290. 
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cross-striations identical with those found 
in adult rhabdomyosarcomas. In embryonal 
rhabdomyosarcoma such cross-striations, 


if they can be demonstrated at all, are often 
found only after painstaking search. In 
their absence, the tumor is usually of suf- 
ficiently characteristic structure that the 


diagnosis can be made with a reasonable 
degree of certainty. 

The characteristic features which make 
the diagnosis possible have been described 


Fig. 3.—Embryonal 
rhabdomyosarcoma con- 
taining a predominance of 
round cells. This type of 
tumor may be mistaken 
for neuroblastoma or 
lymphosarcoma. 
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Fig. 2.—Poorly dif- 
ferentiated embryonal 
rhadomyosarcoma illus- 
trating syncytial ar- 
rangement of cells and 
myxoma-like appearance. 
x 145. 


bryonal rhabdomyosarcoma, the basic tumor 
cell is a long thin spindle, tapering to thin 
bipolar processes with an _ eosinophilic 
cytoplasm and a usually round and central 
nucleus (Fig. 1). The nucleus may oc- 
casionally appear at one end of the cell 
resulting in a shape suggesting a tadpole. 
In some cases these cells may be small 
and indifferent so that the tumor closely 
resembles a myxoma (Fig. 2). Round cells 
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are often found (Fig. 3), and when these 
are large, they may have abundant, brightly 
eosinophilic cytoplasm. Longitudinal stria- 
tions may be found in the spindle cells, 
and cross-striations may occasionally be 
prominent (Fig. 4). While the features of 
the embryonal form tend to differ sharply 
from those of the adult form, there is often 
some overlapping of the two forms. In 
some of the tumors of this series areas were 
found which closely resembled the adult type 
of tumor. 

The significance of cross-striations has 
been the subject of some speculation. Tu- 
mors in this category, in which no cross- 
striations are found, have been called 
embryonal sarcomas by Ashton ® who sug- 
gests the term rhabdomyosarcoma only for 
those tumors in which unequivocal cross- 
striations are demonstrated. Except for the 
absence of easily demonstrable cross-stria- 
tions, however, many of these tumors be- 
have clinically and appear histologically 
exactly like the embryonal rhabdomyosar- 
coma in which striations are easily demon- 
strable. Furthermore, even when no 
cross-striations can be noted in the primary 
tumor, they may be found occasionally in 
metastatic foci or in local recurrences. 
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Lack of agreement on criteria necessary 
for diagnosis of rhabdomyosarcoma has led 
to variable and often erroneous estimates of 
its incidence among orbital tumors in gen- 
eral. Our experience confirms that of 
others ®* who have noted that the embryonal 
rhabdomyosarcoma is often mistakenly diag- 
nosed as neuroblastoma, lymphosarcoma, 
neurosarcoma, and liposarcoma or is incom- 
pletely diagnosed as undifferentiated sar- 
coma, If these erroneous diagnoses were 
eliminated, then embryonal rhabdomyosar- 
coma might well prove to be the commonest 
malignant mesenchymal tumor occurring in 
the orbit of children and young adults. This 
has been previously suggested by Reese,? 
who found tumors of muscle origin to be 
the commonest among the malignant 
mesenchymal group in his series of orbital 
tumors. Zimmerman ® has stated that, in 
his experience, embryonal rhabdomyosar- 
coma is the commonest malignant tumor 
encountered the orbit of children. 
Forrest * listed only 4 rhabdomyosarcomas 
among 15 malignant connective tissue orbital 
tumors, but 7 of these were unclassified 
sarcomas, some of which may well have 
been rhabdomyosarcomas. 


in 


Fig. 4.— High-power 
view illustrating cross 
striations in tumor cells 
of embryonal rhabdomyo- 
sarcoma. 
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Reported studies of orbital rhabdomyo- 
sarcoma have appeared only occasionally in 
the ophthalmic literature. Calhoun and 
Reese ® were able to find only 14 reported 
instances of this tumor prior to 1942. The 
five patients they added to this list rep- 
resented a hitherto unprecedented experi- 
ence. Among the 14 previously reported 
cases there were no survivors; two of 
the five patients in their experience 
recovered, leading them to the conclusion 
that rhabdomyosarcoma might have a better 
prognosis than do other undifferentiated 
sarcomas of the orbit. Subsequent reports, 
although based upon experiences with 
limited numbers of patients, have tended to 
confirm their findings. A recent review of 
the subject by Blaxter and Smith '° indicates 
that, of the 35 cases found in the literature 
to date, 8 have survived more than two 
and one-half years. 
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Previous authors have been almost unan- 
imous in their belief that prompt exentera- 
tion of the orbit offers the only real hope 
for a cure of this neoplasm. There has been 
less agreement on the effectiveness of ir- 
radiation. Reese and Duke-Elder believed 
that these tumors are resistant to irradia- 
tion. Lederman, on the other hand, 
has reported one patient with proven rhab- 
domyosarcoma who was alive three years 
after radiation therapy alone and has re- 
ported a favorable response in others. He 
suggested that exenteration be delayed until 
a recurrence is noted. Horn and Enterline 
have also suggested that irradiation, espe- 
cially in conjunction with surgical exentera- 
tion, may be a valuable adjunct to treatment. 
Lederman, as well as Horn and Enterline, 
however, has emphasized that, although 
these tumors are often radiosensitive, they 
are rarely, if ever, cured by irradiation 


TABLE 1.—Clinical Summary and Treatment Record of Twelve 


Presenting Signs 


Exophthalmos 


+ down & out 
+ down & out 
+ down & out 


+ upper nasal 
+ upper nasal 
0 


? 
+ up & out 
+ down & out 


+down &o0ut + upper nasal 


0 + conjunctival cyst 


Palpable Tumor 


Papille- 
dema 


X-Ray 
Changes 


0 
+ 
+ 


Retinal folds 
Subconjunctival 
hemorrhage 


Ptosis 


extending into 


orbit 
+ down & out 


+ down & out 


+ down & out 
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2 
Duration Vision 
of Signs & | Affected 
Case Age, Sex Symptoms Eye Other 
yr. 
1 8  4mo, 0 6/15 folds 
2 2% M_= 0 6/6 0 
3.63 1% mo. Erosion lesser Not 
wing recorded 
‘ sphenoid 
4 9 F_ Not ? ? ? t t us 
recorded 
5 12 7wk. 0 0 0 6/22 
6 M 84wk. 0 0 6/21 
7 5 F  10days 0 6/6 
8 2 F 5mo, Not 
7 recorded ‘ 
9 6mo. F  2wk. 0 0 0 Not 
10 6 6F 5 wk. above globe 0 Not 
11 3 wk. upper nasal 
12 14 Imo. 0 2 tumors upper lid 0 0 6/6 
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and almost invariably recur after such treat- 
ment. 


Results of Study 


This report concerns the results of a 
clinical and histopathologic study of 12 
children and young adults with primary 
rhabdomyosarcoma of the orbit. All of the 
tumors in this group were of the embryonal 
type. Six were obtained from the records 
of the Department of Ophthalmology and 
the Department of Surgical Pathology at 
the Hospital of the University of Pennsyl- 
vania, while the remaining six cases were 
found in the files of the Pathological Lab- 
oratory of the Wills Eye Hospital.* 

* Access to the material at the Wills Eye Hos- 
pital was obtained through Dr. Perce DeLong. Case 
7 is by courtesy of Dr. Adolf Vogel; Case 5, 


courtesy of Dr. Irving Leopold; Case 11, courtesy 
of Dr. Wilfred Fry, and Case 12, courtesy of Dr. 


The findings in these 12 patients are sum- 
marized in Table 1. The oldest patient was 
23 years of age at the time of onset, while 
the youngest was 6 months. The average 
age was 9 years. Seven of the patients were 
girls, while five were boys. 

Signs and symptoms had been present for 
an average of six weeks before patients 
sought medical attention. In four of them 
there was a history of preceding trauma, 
but this could not be definitely related to 
the development of the tumor. In one pa- 
tient treatment was delayed under the mis- 
taken impression that the signs were all 
sequelae of the original injury. 

Exophthalmos was the most consistent 
presenting sign. Nine of the twelve patients 
first sought medical attention because of 
rapidly progressive exophthalmos. In one 
patient (Case 12) the tumor originated as 
two lumps in the upper lid. Later he 


Albert Cleveland. developed exophthalmos but this sign 


Patients with Embryonal Rhabdomyosarcoma of the Orbit 


Histology Treatment Follow-Up 
Embryonal, cross-striations present 
Embryonal, cross-striations present 


Embryonal, no cross-striations 


1. Immediate exenteration 

1. Immediate extenteration followed by x-ray 
1. Exploration of orbit failed to reveal tumor 
2. Exenteration of orbit one month later 


L & W yr. 
L& W6yr. 
Died 5 mo. 


Embryonal, no cross-striations 1. Local excision 

2. Exenteration after recurrence one month later 
1. Immediate exenteration 

1. Local biopsy x-ray therapy 

2. Exenteration after recurrence 22 months later 
3. Chemotherapy 

1. Immediate exenteration 

1. Local excision 

2. Exenteration after recurrence two months later 


Died 14 mo. 


Embryonal, no cross-striations 
Embryonal, cross-striations present in recurrence and 
metastases 


Died 15 mo. 
Died 41 mo. 


Embryonal, cross-striations present 
Embryonal, no cross-striations 


Died 3 mo. 
Died 14 mo. 


Embryonal, no cross-striations 1. Exploration, no tumor found 

2. Excision 10 days later, tumor extended intra- 
cranially 

3. X-ray & radium 

1. Local excision followed by x-ray 

2. Exenteration after recurrence 5 mo. later 

1. Excision followed by x-ray 

2. Second course of x-ray after recurrence 

3. Exenteration of orbit 22 mo. later, radon seeds 


Died 8 mo. 


Embryonal, cross-striations in recurrence only 


Embryonal, cross-striations present 


Embryonal, no cross-striations 1. Local excision followed by x-ray 


2. Exenteration after recurrence 4 mo. later 
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: 
Ade 
: 
: Died 13 mo. Poe 
Died 10 yr. aa 
later of 
meningitis, 
no recur- 
rence 
Died 6 mo. 
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Taste 2.—Location of Tumor 


TasLe 3.—Results of Treatment 


No. 
Patients 


was not noted at the initial examination. 
In another patient without exophthalmos 
(Case 8) the tumor presented as a small 
conjunctival nodule, and in one case (Case 
4), the clinical record was incomplete and 
presenting symptoms could not be found. 
Of the 10 patients who developed exoph- 
thalmos during the course of their tumor, 
9 demonstrated displacement of the globe 
to the down and out position, while the 
globe in the 10th patient was displaced up 
and out. 

Ashton has found no predilection for any 
particular location of the tumor within the 
orbit. The fact that the tumor was found 
in the superior nasal quadrant in 10 of 
the patients in our series, however, suggests 
a strong predilection for this region. (Ta- 


ble 2). 


Other signs were less consistent. Only 
three of the six patients for whom records 
of visual acuity were obtained showed loss 
of central vision. Papilledema was found in 
only two patients, while two others had 
retinal folds suggesting a retrobulbar mass. 
X-ray changes were noted in only one pa- 
tient. 

Treatment in this group of patients was 
varied and often, apparently, inadequate 
(Table 3). In all of them an attempt was 
made to obtain tissue for diagnostic study. 
A biopsy diagnosis of rhabdomyosarcoma 
was obtained in four cases. In three of these 
patients, immediate exenteration of the orbit 
was performed. Two of these are living, 
without evidence of recurrence, 15 and 6 
years after exenteration (Cases 1 and 2). 
The second of these received x-ray therapy 
in addition to exenteration because some 
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No. Patients 


Immediate exenteration of orbit 
Survivals (more than 5 yr.).............---.-.- 
Delayed exenteration after failure to find tumor. - 
Survivals 


Total patients 
Survivals 


* One of these patients received x-ray therapy after exenter- 
ation because a portion of the tumor was believed to remain in 
the apex of the orbit. 

t Tumor found during second exploration in both patients, 
after failure to find cause of exophthalmos initially. This resulted 
in a delay of 10 days in one patient and of one month in the 
other. 

t Patient received large doses of x-ray therapy before and after 
exenteration, died 10 years later of meningitis but without 
evidence of tumor recurrence. 


of the tumor was thought to remain at the 
apex of the orbit. The third patient (Case 
7) died three months after exenteration with 
metastases to the lungs. 

In only one other patient (Case 5) was 
exenteration carried out promptly. In this 
patient radical treatment was believed in- 
dicated because of a diagnosis of unclassified 
sarcoma. 

In two patients, failure to find the offend- 
ing lesion by exploration of the orbit caused 
delay in the institution of definitive treat- 
ment. Reexploration was performed one 
month later in one of these (Case 3), and 
the orbit was exenterated because of a 


. frozen-section diagnosis of rhabdomyosar- 


coma. This patient died five months later 
with probable intracranial extension. Reex- 
ploration 10 days later in the second patient 
(Case 9) revealed a large tumor already 
extending intracranially so that only local 
excision was deemed advisable. Subsequent 
x-ray and radium treatment failed to affect 
the tumor. 

In the remaining five patients only local 
excision of the tumor was performed. In 
none of these was the tumor initially diag- 
nosed as rhabdomyosarcoma. Exenteration 
of the orbit was carried out in all of these 
patients after local recurrence of the tumor 
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was discovered. In three of them, x-ray 
therapy was used after local excision. One 
case seems worthy of further comment 
(Case 11). This 5-year-old child presented 
with a firm nodule in the upper nasal quad- 
rant of the orbit. The nodule was excised 
and submitted for histologic study. The 
sections were variously interpreted as lipo- 
sarcoma, myxoma, and rhabdomyosarcoma. 
X-ray therapy was administered after the 
initial excision, and a second course was 
given for a recurrence six months later. 
Exenteration was performed for a second 
recurrence, and radium needles were ap- 
plied. The total dose of x-ray was in excess 
of 13,400 r and resulted in extensive ne- 
crosis of orbital bone. The tumor was ap- 
parently destroyed, however, and the child 
lived 10 years without further recurrence 
but died of meningitis secondary to the loss 
of orbital bones and underlying dura. 


Comment 


It is apparent, from the results of this 
study and the experience of others, that 
efforts should be directed toward earlier 
and more accurate diagnosis in patients with 
embryonal rhabdomyosarcoma. Although 
this report includes a limited number of 
patients, it seems evident that embryonal 
rhabdomyosarcoma cannot be recognized 
with certainty solely on the basis of clinical 
finding. A rapidly progressive, unilateral 
exophthalmos occurring in a child or young 
adult, however, should immediately arouse 
the suspicion of the examiner. Although 
other orbital lesions are commonly found 
in the upper inner angle of the orbit, this 
was also the commonest location of the 
tumor in the present series. Embryonal 
rhabdomyosarcoma, therefore, should be 
seriously considered in all patients with tu- 
mors in this area, Other clinical findings 
are too variable to be of any significant 
aid in the clinical diagnosis. A history of 
preexisting trauma may be of significance 
but seems, on the basis of our experience, 
to be more frequently a deterrent to prompt 
diagnosis. 
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In the absence of diagnostic clinical 
signs, surgical exploration of the orbit and 
biopsy of the tumor seems to be the only 
certain method of diagnosis. The practice of 
waiting for some evidence of deterioration 
of vision before consideration of surgical 
intervention is probably impractical, since 
at least three of the patients in this series, 
had normal visual acuity at the time of 
their first examination..A histologic diag- 
nosis of embryonal rhabdomyosarcoma now 
seems possible with reasonable certainty 
even in the absence of demonstrable cross- 
striations. 

Whether or not a significant difference 
exists in the clinical behavior of those tu- 
mors with cross-striations in contrast to 
those tumors without such changes remains 
uncertain (Table 4). In our series of pa- 
tients cross-striations were found easily 
in two of the three survivors and with some 
difficulty in the third. They were found in - 
one other primary tumor and in recurrences 
of two others. None of the tumors in which 
no striations were found was treated suc- 
cessfully, The significance of this finding, 
however, is only suggestive in a small group 
of patients. 


When the diagnosis of embryonal rhab- 
domyosarcoma has once been established, 
then prompt and vigorous treatment is prob- 
ably of vital importance. Thorough orbital 
exenteration has proven to be the most effec- 
tive method of treatment in this group of 
patients. While irradiation of the tumor has 


TaBLe 4.—Incidence of Cross-Striations Related 
to Survival 


No. Patients 


Cross-striations found in primary tumor 

Survivals (more than 5 yr.).......-.........-.. 3° 
Cross-striations found in recurrence only 

Survivals 


* Two of the three surviving patients had easily demonstrable 
striations, and exenteration was performed immediately. Stri- 
ations were found with difficulty in the third patient, for whom 
exenteration and massive x-ray therapy were used. 
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been only temporarily successful in the ex- 
perience of others and in most of the pa- 
tients reported here, the evidence suggests 
that these tumors are not entirely resistant 
to irradiation and that there may be a place 
for its use in their treatment, especially 
as an adjunct to radical surgical treatment. 


Summary 

The clinical and histopathologic features 
of embryonal rhabdomyosarcoma of the 
orbit have been studied in 12 children and 
young adults, 3 of whom have survived for 
more than 5 years. The histologic appear- 
ance of this tumor is characteristic, and the 
diagnosis can be made with reasonable cer- 
tainty even in the absence of cross striations 
in tumor cells. The clinical appearance of 
patients with embryonal rhabdomyosar- 


coma, on the other hand, offers very little 
assistance in diagnosis. Evidence that the 
prognosis is more favorable in tumors show- 
ing a greater degree of differentiation and 
more easily demonstrable cross-striations 
is suggestive, but inconclusive, in this small 


series. Total exenteration of the orbit, if 
done promptly, seems to offer the best 
chance for a cure. Irradiation, as an adjunct 
to exenteration, may be helpful. 


37 S. 20th St. (3). 
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Treatment of Glaucoma 


Introduction 


Despite the 
availability of other methods and the ulti- 
mate dependence upon perimetry, the early 
detection of glaucoma and the evaluation of 
its therapy are still largely dependent on 
routine tonometry. However, Schiotz deter- 
minations of intraocular pressure may be 
in error because of deviations from the 
assumed average value for scleral rigidity. 
In a patient with increased scleral rigidity, 
this error leads to a falsely high estimate of 
intraocular pressure when measured with a 
Schietz tonometer. Fortunately, in practice 
a high scleral rigidity alone in an otherwise 
normal eye rarely results in an assumed 
intraocular pressure high enough to make 
a false diagnosis of glaucoma. A much 
more serious error occurs in instances of 
lower than average scleral rigidity. With a 
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increasing accuracy and , 


decreased rigidity, the Schietz readings sug- 
gest an intraocular pressure lower than 
actually exists. In such eyes the presence of 
glaucoma may be overlooked. In addition, 
the presence of an abnormally low scleral 
rigidity is important in the patient in whom 
the diagnosis of glaucoma is already estab- 
lished. Here a low estimate of intraocular 
pressure by Schietz tonometry results in 
false optimism as to the status of control 
and the effectiveness of therapy. 

Because of the difficulties and inaccuracies 
of determining scleral rigidity by the method 
of comparing multiple Schietz readings 
taken with different tonometer weights, the 
importance of the error resulting from 
decreased rigidity has not been fully 
explored. Recently, however, a clinically use- 
ful applanation tonometer has become avail- 
able.? Due to the exceedingly small amount 
of intraocular fluid displaced during the 
applanation, better estimates of the true 
intraocular pressure can be obtained directly. 
Furthermore, the comparison of the applana- 
tion value with the Schietz reading, plotted 
graphically on the Friedenwald 1955 nomo- 
gram, gives a relatively quick and accurate 
estimation of scleral rigidity.* The graphic 
method has been utilized in the present 
study. 

The following is a report of several condi- 
tions (water provocative test, myopia, 


thyrotropic exophthalmos, miotic therapy) 
in which a low scleral rigidity seems espe- 
cially common and in which one should be 
particularly wary in interpreting Schiotz 
readings in either the diagnosis or treatment 
of glaucoma. 
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Results 


A. Water Provocative Tests in Glaucoma 
Suspects—In a series of 201 fasting 
glaucoma suspects given a water provocative 
test, intraocular pressure was determined 
by applanation tonometry and followed by 
tonography with an electronic tonometer 
just prior to and 40-45 minutes after the 
ingestion of 1 liter of water. This afforded 
a comparison of applanation and Schietz 
measurements before and after water. A 
reduction in scleral rigidity of 30% or more 
occurred in 97 of these 400 eyes after water. 
This was sufficient to lower the average 
scleral rigidity from a value before water 
of 0.0219+0.0042 (S. D.) to a mean of 
0.0181+0.0047 (S. D.) after water, a dif- 
ference that was statistically highly signifi- 
cant (an average difference for the 400 eyes 
of —0.0038+0.0043). 

As a practical sorollary of this, it was 
found that the rise in intraocular pressure 
after water was greater in some eyes as 
determined by applanation than by Schiotz 
tonometry. Thus, of the 400 eyes referred 
as glaucoma suspects, 47 (12%) responded 
with a 7 mm. Hg or greater rise in pressure 
as measured by the applanation tonometer, 
whereas such a rise could be detected in 
only 11 of these (3%) by Schiotz 
tonometry. Similarly, rises of intraocular 
pressure of 6 mm. Hg or more were re- 
corded in 70 eyes (18%) of this series by 
applanation and in only 23 (6%) by Schietz 
measurements. 

B. Endocrine Exophthalmos.—Applana- 
tion and Schietz measurements were made 
on 20 patients with thyrotropic (ophthal- 
moplegic) exophthalmos. All had varying 
degrees of exophthalmos, ophthalmoplegia, 
episcleral injection, and normal or depressed 
thyroid function tests. Sixteen patients pre- 
sented bilateral involvement, but in four 


patients the exophthalmos appeared almost. 


entirely unilateral. 


Scleral rigidity in all 40 eyes of this 
series averaged 0.016+0.005 (S. D.), signi- 
ficantly below that for the normal eye 
(0.022+0.004). It was markedly reduced 
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(0.015 or less) in 23, or 58%, of the eyes. 
As a consequence, an intraocular pressure 
of 20 mm. Hg or greater was found in 
13 eyes (33%) by applanation and in only 
8 eyes (20%) by Schiotz tonometry. In 
the four patients whose disease appeared to 
be unilateral, it is interesting that the rigidity 
of the affected eyes was all 0.014 or less, 
while of the four unaffected eyes it was 
0.018 or greater. 

Similar determinations were also carried 
out on 18 eyes of 9 patients with thyrotoxic 
exophthalmos. In these patients the scleral 
rigidity coefficient tended to be elevated with 
a mean value of 0.026+0.005 (S. D.), 
significantly above the normal for this 
laboratory (0.022+0.004). 

C. Myopia.—Determination of the scleral 
rigidity coefficient in 35 patients with vary- 
ing degrees of myopia (as determined by 
cycloplegic refraction) revealed an average 
for the whole series of 70 eyes of 
0.018+0.005 (S. D.), which is significantly 
lower than the normal for this laboratory. 
In the 40 eyes of patients with a refractive 
error between —1.00 and —5.00 D. there 
was a marked and most significant depres- 
sion of scleral rigidity, being on the average 
0.015+0.004. On the other hand, myopia 
of less than 1 D. (12 eyes) and the highest 
degrees of myopia (18 eyes) each presented 
average values (0.023+0.004) which did 
not differ significantly from the normal. 

D. Glaucoma and Strong Miotics——Ap- 
planation and tonographic measurements 
were made on 100 eyes with chronic simple 
glaucoma. Forty-six of these were placed 
on echothiophate (Phospholine) iodide 
0.25% once daily, and fifty-four eyes were 
treated with demecarium bromide (Humor- 
sol or BC-48) 0.25% once daily. Scleral 
rigidity was determined by comparison of 
the applanation and Schioetz readings prior 
to and within 24-48 hours after institution 
of therapy. The effect of both drugs was 
much the same, decreasing the average scleral 
rigidity significantly from a mean (+S. D.) 
of 0.0221+0.0039 to 0.0173+0.0052 (or by 
an average difference for the 100 eyes of 
—0,0048+0.0054). 
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In 35 of the glaucomatous eyes there was 
a reduction in scleral rigidity of 30% or 
more within 48 hours after beginning treat- 
ment with echothiophate iodide or BC-48. 
Thus this change in rigidity was sufficient 
to underestimate intraocular pressure by 
3 mm. Hg or more in over one-third of 
these eyes with chronic simple glaucoma if 
Schietz measurements are made with one 
weight. The exact persistence of this decline 
in rigidity cannot be stated, since follow-up 
determinations were not made daily or for 
long enough periods on all eyes. However, 
the falsely low Schietz estimates of 
intraocular pressure were still present in 
almost all affected eyes one week after begin- 
ning therapy. Scleral rigidity had returned 
to pretreatment levels in most eyes within 
two to four weeks. However, in at least 12 
eyes the rigidity has remained depressed for 
over three to six months. 

In a similar series of 20 normal patients, 
BC-48 or echothiophate iodide was adminis- 
tered to one eye. Increase in outflow facility, 
miosis, and decrease in intraocular pressure 
could be demonstrated both by comparison 
with the pretreatment values on the same 
eye and with the untreated opposite eyes. 
However, no significant change in the 
average scleral rigidity coefficient was noted 
in this series 0.022+0.005 (S. D.) before 
and 0.023+0.005 (S. D.) 24 hours after 
treatment, or an average difference of 
+0.001+0.004. Furthermore, again in con- 
trast to the glaucomatous group, none of the 
normal eyes demonstrated a 30% decrease 
in the scleral rigidity coefficient. 


Comment 


A. Water Provocative Test.—A _ signifi- 
cant number of patients with proved chronic 
simple glaucoma fail to respond to a water 
provocative test with a diagnostic rise in 
intraocular pressure. In some glaucomatous 
eyes the ocular tension remains stationary 
or even decreases after the consumption of 
water. Recently in a series of known 
glaucoma subjects given the water test and 
followed with tonography, it was found that 
significant increases in Schietz pressure 
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were less characteristic of glaucoma than the 
combination of smaller rises in intraocular 
pressure and reductions in outflow facility 
(resulting in P»/C ratios greater than 
100).5 The finding of a reduced scleral 
rigidity in some glaucomatous eyes offers a 
partial explanation for their apparent failure 
to respond with a diagnostic rise in Schietz 
tension measurements.* The lowered rigidity 
not only obscures the rise in pressure as 
determined by indentation tonometry but 
also produces an apparent decrease in out- 
flow facility. Thus it is evident that some 
glaucoma patients do not demonstrate a 
diagnostic rise in intraocular pressure, as 
measured by indentation tonometry, but can 
be detected by applanation measurements. 
Although the cause of the reduction in scleral 
rigidity in some eyes after water is unknown, 
the possible role of scleral hydration offers 
attractive speculation. 

B. Endocrine Exophthalmos.—An_ ele- 
vated intraocular pressure has been regarded 
previously as an uncommon complication 
of thyrotropic (ophthalmoplegic) exophthal- 
mos."* In the present series of 40 eyes, 
13 had an intraocular pressure of 20 mm. 
Hg or greater as determined by applanation 
tonometry, and in 6 the pressure was over 
25 mm. Hg. However, in the same group 
Schietz tonometry revealed a pressure of 
20 mm. Hg or greater in only eight eyes, 
and of greater than 25 mm. Hg in only four. 


The cause of the elevated intraocular 
pressure in thyrotropic exophthalmos is not 
readily apparent. None of the patients 
showed any signs of visible trabecular ob- 
struction or other signs of anterior uveal 
inflammation. Braley * reported a temporary 
rise in intraocular pressure in patients with 
endocrine exophthalmos when the tension 
measurements were made with the patient 
supine. This does not appear to account for 
the increased pressure found in this series, 
however, since a greater percentage of pa- 
tients had an elevated pressure when meas- 
ured in the sitting position with the 
applanation tonometer. More reasonable ex- 
planations for the elevated pressure might 
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relate it to persistent episcleral venous and 
orbital congestion or to alterations in 
mucopolysaccharides and hydration of the 
trabecular meshwork and/or sclera. This 
latter hypothesis is compatible with pretibial 
and orbital mucopolysaccharide and hydra- 
tion abnormalities demonstrated in this 
endocrine disturbance. Such changes in the 
sclera might conceivably also account for 
the reduced scleral rigidity already noted. 

In addition to the detection of glaucoma, 
another important aspect of the decreased 
scleral rigidity in thyrotropic patients is its 
use in the differential diagnosis of exoph- 
thalmos. Weekers and Lavergne ® reported 
a series of patients with endocrine exoph- 
thalmos whose scleral rigidity was deter- 
mined by Schietz readings with multiple 
weights. They found the rigidity reduced in 
thyrotropic as compared with thyrotoxic ex- 
ophthalmos, In the present series of patients 
with thyrotropic exophthalmos the rigidity 
was markedly reduced (0.016+0.005), both 
in comparison with the normal and, particu- 
larly, when contrasted to the elevated 
rigidity found in patients with thyrotoxic 
exophthalmos (0.026+0.005). Such a pro- 
found difference should prove of value in 
differentiating the two types of exophthal- 
mos. Studies in progress suggest that scleral 
rigidity measurements may also be utilized 
in differentiating thyrotropic exophthalmos 
from that due to orbital neoplasms or other 
causes 


C. Myopia.—The association of reduced 
scleral rigidity and myopia has been known 
for some time, and was well described by 
Friedenwald," in 1937. In the present series 
of 70 myopic eyes the average scleral 
rigidity was 0.018+0.005, and in those 
myopes between —1.00 and —5.00 D. the 
scleral rigidity averaged 0.015+0.004. In 
patients with greater than 5 D. of myopia 
there appeared to be a gradual increase in 
scleral rigidity from this reduced level to 
normal. 

As Friedenwald has pointed out, a part of 
the reduction in rigidity seen in myopic 
patients may be explained by the increased 
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ocular volume. With this increase in volume 
there would be a correspondingly smaller 
percentage of intraocular fluid displaced and 
therefore less scleral stress during indenta- 
tion measurements. Interestingly enough, 
Sato,’* in a monograph on myopia, has 
demonstrated that the axial length of the 
myopic eye does not increase gradually and 
proportionately with the refractive error, 
but there is a sharp increase in length 
between —2.00 and —5.00 D. After this 
there is a small but gradual increase in axial 
length. Thus the greatest decrease in scleral 
rigidity in this series of patients correlates 
well with the increase in ocular volume 
found by Sato and occurs in those patients 
with refractive errors between —2.00 and 
—5.00 D. The rise to normal of the scleral 
rigidity coefficient in extremely high myopia 
might result from inelasticity of a markedly 
stretched sclera. 


It is apparent that there is a real pos- 
sibility of underestimating intraocular pres- 
sure by Schietz tonometry alone in myopic 
patients.’* In the present series of 35 pa- 
tients, although 64% were under 40 years of 
age, there were 9 eyes with applanation 
pressures over 20 mm. Hg, whereas only 3 
of these eyes showed this elevation by 
Schietz tonometry. 

Further study is needed of possible altera- 
tions in scleral structure, mucoids, and 
hydration in such myopic eyes. It is enter- 
taining to speculate about the role of such 
scleral factors and their endocrine and 
metabolic control in the pathogenesis of 
myopia. 

D. Glaucoma and Strong Miotics.—The 
present study of 100 eyes with chronic 
simple glaucoma confirms previous evidence 
that the scleral rigidity coefficient in this 
disease process does not differ in average 
value or distribution from the normal. 


The finding of a reduced scleral rigidity 
after topical administration of miotics to 
glaucomatous eyes has obvious implications 
in evaluating the results of therapy. 
Friedenwald ™ commented briefly on this 
phenomenon in 1937. He found that eserine 
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produced a definite but temporary reduction 
in scleral rigidity. If uncorrected, Schiotz 
readings will underestimate intraocular pres- 
sure and provide false assurance of adequate 
control. This is particularly important with 
the use of the more potent anticholinesterase 
agents, for here the reduced scleral rigidity 
may persist for prolonged periods of time. 
Fortunately, applanation readings readily 
establish the true status. 

It is curious that the discrepancies be- 
tween Schietz and applanation readings 
seen in some glaucomatous eyes after the 
administration of echothiophate iodide or 
BC-48 are not found in normal eyes. The 
explanation for this difference is not ap- 
parent at present and must await a better 
understanding of factors making up the 
scleral rigidity. 


Summary and Conclusions 

When the scleral rigidity coefficient is 
lower than normal, Schietz measurements 
with one weight may fail to detect glaucoma 
or provide false security as to its status of 
control. Applanation tonometry reveals the 
higher intraocular pressure in such eyes and 
results in more accurate diagnosis, as well 
as more adequate evaluation of therapy. 
This has proved clinically significant in 
some eyes with myopia, in thyrotropic ex- 
ophthalmos, after water drinking, and as a 
consequence of the topical administration of 
anticholinesterase drugs. The causative 
mechanisms and inter-relationships of the 
various spontaneous and induced depres- 
sions of scleral rigidity remain speculative. 
The roles of scleral and trabecular hydra- 
tion, mucoid alterations, endocrine and vas- 
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cular factors, and glaucoma itself appear 
fruitful fields for experimental investiga- 
tions. 


640 S. Kingshighway (10). 
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Alpha-Chymotrypsin 


Its Effect on the Rabbit Zonule, Lens Capsule, and Corneal Wound Healing 


ROBERT H. BEDROSSIAN, M.D., Vancouver, Wash. 


In May, 1958, Barraquer introduced 
a-chymotrypsin as a zonulolytic agent to 
facilitate intracapsular cataract extraction.' 
Other reports have substantiated his ob- 
servations of this enzyme.?* As with any 
new agent, many questions need to be 
answered before more extensive use of the 
enzyme can be recommended in an operative 
procedure that normally offers a good prog- 
nosis. Some of these questions are the 
following: Does the drug really do what 
it is supposed to do, and, if so, is it selective 
in action? Are there any dangers of in- 
creased complications because of the nature 
or action of the drug? For example, is 
wound healing affected, suture material 
weakened, or inflammation increased? It is 
the purpose of this presentation to report 
on an investigation of some of these prob- 
lems, 

The zonule of many domestic animals, 
including the rabbit, is very tough. This 

Submitted for publication April 17, 1959. 

From the University of Oregon Medical School, 
Department of Ophthalmology. 

Fig. 1—Lens extraction without removal of the 


vitreous body is virtually impossible in the rabbit 
eye. 


probably is due in part to the species of the 
animal and in part to the fact that the eyes 
used are usually from younger animals. It 
is almost impossible to remove a_ rabbit 
lens in its capsule without also removing 
the entire vitreous body (Fig. 1). The use 
of eyes of such an animal for experiments 
with a-chymotrypsin would subject the 
enzyme to a test more severe and better 
controlled than is possible in the human 
eye. Accordingly, rabbit eyes were utilized 
in most of the experiments. For the initial 
studies enucleated eyes were used. They 
were removed immediately after death and 
quickly chilled. They were tested within 
four hours, A small corneal incision and a 
peripheral iridectomy were made. For test- 
ing the enzyme, 0.2 cc. of 1:10,000 a-chymo- 
trypsin * was injected underneath the iris 
toward each side (total 0.4 cc. for each 
injection) at five-minute intervals. The eyes 
were incubated between injections at 37 C. 
Ten eyes had three injections, and twenty 
eyes had four injections. Twenty eyes were 
used as controls and had four saline injec- 
tions beneath the iris instead of enzyme. The 
cornea was removed and radial cuts made 
in the iris in 10 of the test eyes after 15 
minutes. This was five minutes after the 
third injection. Lens extraction was then 
attempted with an erisophake. This same 
procedure was followed for the remaining 
20 test eyes and the 20 control eyes but after 
four injections .and incubation for 20 
minutes. 

In 9 of the 10 eyes that had three injec- 
tions of the a-chymotrypsin, it was possible 
to remove the lens without the vitreous body 


* The a-chymotrypsin was supplied as Alpha 
Chymar through J. A. Hubata, M.D., Medical 
Director, Armour Pharmaceutical Company. 
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Fig. 2.—The lens is readily removed without 
vitreous loss after four injections of 1:10,000 
a-chymotrypsin at five-minute intervals. 


(Fig. 2). This same result was achieved in 
20 of the 20 test eyes that had four injec- 
tions of the enzyme. In contrast, it was 
impossible to remove any of the lenses in 
the 20 control eyes without removing the 
entire vitreous body with the lens (Fig. 1). 
These results are summarized in Table 1. 
When the a-chymotrypsin is used in a 
1:40,000 solution, lens extraction without 
vitreous loss is less than 50% successful. 
a-Chymotrypsin in a 1:10,000 dilution aids 
the successful removal of lenses in dog, cat, 
sheep, lamb, and beef eyes. 

The effectiveness of e-chymotrypsin can 
also be demonstrated in the living anes- 
thetized rabbit. It is necessary to dilute the 
enzyme with a 0.2% heparin solution to 
prevent coagulation of the secondary 
aqueous. This method permits the enzyme 
to come in contact with and act upon the 
zonular fibers. As with the enucleated eyes, 
four injections at five-minute intervals is 
enough to permit lens extraction without 
vitreous loss. When the 0.2% heparin solu- 
tion is used without the enzyme, no weaken- 
ing of the zonules occurs and the vitreous 
body is attached to the lens when lens extrac- 
tion is attempted. 

The effectiveness of a-chymotrypsin in 
weakening the zonular fibers suggested 
further evaluation of its action. One would 
expect that when such obvious gross changes 
are produced in the zonule, microscopic 
alterations also would be present. To deter- 
mine if this were so, anterior segments of 
freshly enucleated rabbit eyes were incubated 
in a 1:5,000 solution of a-chymotrypsin for 
periods ranging from one to three hours. 
Also incubated were eyes that had the entire 
cornea and iris removed to permit the 
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TABLE 1.—Lens Extraction in Enucleated Rabbit 


Eyes After Posterior Chamber Instillation 
of Saline Compared with a-Chymotrypsin 


Lens Extraction 


Vitreous 
Attached 


No. Free of 
Eyes Vitreous 


Control Eyes (4 inject., 0.4 

ec. saline, 5 min. intervals) 20 0 20 
Test Eyes (0.4 ce. 1:10,000 

a-chymotrypsin, 5 min. 


intervals) 
A. 3 injections 10 9 1 
B. 4 injections 20 20 0 


enzyme to reach the zonule. The lenses in 
these eyes would fall out from the weight of 
the vitreous if the eye was turned on its 
side. Control eyes and anterior segments 
were incubated in saline and in a modified 
Tyrode’s solution for periods up to three 
hours. Celloidin and paraffin sections were 
made.} Hematoxylin and eosin, Reinhart- 
Abul Haj, phosphotungstic acid, and Gomori 
single stage, bichrome, and trichrome stains 
were all used on several of the test and 
control eyes. 

No apparent differences were noted in the 
ciliary body, lens substance, lens capsule, 
or the zonules themselves.{ Zonular fibers 
present in the treated eyes were of the same 
size, staining qualities, and frequency in 
number as were those seen in the control 
eyes (Figs. 34 and 3B). 

This would indicate that the enzyme 
weakens the zonular fibers or its attachments 
rather than completely dissolving them. 

Four human cataractous lenses were ex- 
tracted with the aid of a-chymotrypsin and 
then incubated for an hour in a 1:5,000 
solution of the enzyme. These were also 
examined under the microscope. No micro- 
scopic differences between these lenses and 
other lenses not subjected to enzymatic ac- 
tion were found. Figure 4 shows a lens thus 
treated. Figure 5 compares the lens capsule 
and its zonular lamella of a treated and 
control eye. 

+ Slides were prepared by Miss Aurelia Allen, 
Ophthalmic Pathology Laboratory, University of 
Oregon Medical School. 

tThe histologic specimens were reviewed by 
Leonard Christensen, M.D. 
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Fig. 3A4.—Zonular fibers 
of a rabbit eye that was 
incubated in saline for 
three hours. Most of the 
cornea and iris were re- 
moved prior to incuba 
tion. 


Fig. 3B.—Zonular fibers 
of a rabbit eye incubated 
in 1:5,000 a-chymotrypsin 
for three hours after 
most of the cornea and 
iris were removed. The 
lenses in these eyes would 
fall out from the pres- 
sure of the vitreous if 
the eye was turned on its 
side. Single stage of 
Gomori trichrome stain; 
reduced about 35% from 
mag. X 240. 


Fig. 4—Lens capsule, 
epithelium, and cortex of 
a human cataractous lens 
incubated for one hour at 
37 C in 1:5,000 solution 
of a-chymotrypsin. He- 
matoxylin and eosin; re- 
duced about 35% from 
mag. X 240. 
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Effect on Corneal Wound Healing 


Normal corneal wound healing is initiated 
by swelling of the corneal lamellae” and 
by an inflammatory response with invasion 
of polymorphonuclear cells.5 Fibroblastic 
activity then follows.*° Any substance that 
alters any of these processes may decrease 
the wound strength and healing of a surgical 
incision. Many substances have been shown 
to alter the healing process and consequently 
might be contraindicated in ocular sur- 
gery.*7-1013 Delayed wound rupture has 
been noted in eyes that had lens extractions 
aided with a-chymotrypsin.* 

The marked amount of fibrin in the 
secondary aqueous of the rabbit is a handi- 
cap in intraocular surgery in this animal. 
Moreover, the heavy fibrin clot that forms 
might prevent contact between a drug and 
the ocular tissues. This clotting can be 


eliminated by the local use of heparin. 
Decreased wound healing has been reported 
in heparinized animals.’* Small doses of 
heparin locally instilled probably have no 
effect on wound healing and little systemic 


effect. 1415 Therefore a 0.2% solution of 
heparin (2 mg. per cubic centimeter) was 
used to dilute the a-chymotrypsin when 
testing the effect of the enzyme on wound 
healing. 

Partial penetrating incisions 8 mm. long 
were made in the cornea of anesthetized 


Fig. 5.—Human cata- 
ractous lens capsule and 


rabbits. Anesthesia was obtained by intra- 
peritoneal sodium pentobarbital, topical 2% 
tetracaine (Pontocaine) and_ retrobulbar 
blocks of 1% procaine with 0.1 tetracaine. 
Three preplaced mattress nonabsorbable sur- 
gical sutures of 000000 silk were then 
inserted. The anterior chamber was entered 
and the incision completed through the en- 
tire corneal thickness. A small amount of 
0.2% heparin solution (0.1 cc.) was placed 
in the anterior chamber. A corneal cup was 
placed between the lids, solution instilled 
in the cup, and the wounds bathed for 30 
minutes, The right eyes were used as con- 
trols, and a 0.2% heparin solution was 
allowed to remain in contact with the corneal 
wound. Left eyes were used as test eyes. 
A 1:5,000 solution of a-chymotrypsin diluted 
with 0.2% heparin solution was used to 
bathe the wound. Solutions in the cup were 
changed at least twice or new solution added 
if some leaked. After 30 minutes, the 
corneal cups were removed and the sutures 
tied. In the control eyes, 0.2 cc. of isotonic 
saline was instilled in the anterior chamber. 
In the test eyes 0.2 cc. of 1:5,000 a-chymo- 
trypsin (diluted in saline) was placed in 
the anterior chamber. Antibiotic eye drops 
were instilled in the eyes both pre- and post- 
operatively. The sutures were removed 
seven days after surgery. Fourteen days 
after surgery, the animals were killed. A 


zonular lamella (A) com- 
pared with capsule of 
lens (B) incubated for 
one hour at 37 C in 
1: 5,000 a-chymotrypsin. 
Phosphotungstic acid 
stain; reduced about 35% 
from mag. X 260. 
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Castroviejo double knife was used to outline 
a 5 mm. strip of cornea perpendicular to 
the original corneal incision. The cornea 
was removed from the globe. Any synechiae 
present were easily separated. The 5 mm. 
strip of cornea was then excised from the 
remainder of the cornea. Sutures were 
passed through the corneal strips about 
4 mm. from the incision line. The suture 
on one side was fixed. The other suture 
was attached to a weighing pan by means of 
a string passing over pulleys (Fig. 6). A 
starting weight of 150 gm. was placed in the 
pan. Ten-gram weights were added every 
15 seconds until the incision line broke. 
While the corneal strips were being pre- 
pared, manipulation was kept at a minimum 
and no stress placed on the incision line. 
After the corneal strips were tested the 


Fig. 6—Apparatus used to test corneal wound 
strength. Cornea with sutures attached (A) see 
inset; pulleys (B); weighing pan (C). 
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TaBLe 2.—W ound Strength of 5-Mm. Wide Strips 
of Rabbit Cornea from Control and Test Eyes 
Fourteen Days After Surgery 


Weight Required to Break Incision Line, Gm. 


Test Eyes 
Control Eyes (30 Min. Exposure to 
Rabbit (30 Min. Exposure to —_1:5,000 a-Chymotrypsin 
No. 0.2% Heparin Solution) in 0.2% Heparin Solution 


63 175 220 
67 200 220 
68 190 390 
70 250 260 
73 340 300 
74 300 310 
80 200 190 
82 310 190 
83 170 140 
85 260 220 
Mean 240 245 


remainder of the cornea was fixed for 
histologic study, 

The weight needed to break each of the 
healing wounds is summarized in Table 2. 
The mean for the control eyes was 240 gm. 
For the test eyes bathed in enzyme, it was 
245 gm. Statistically this difference is not 
significant.§ 

Microscopic studies of treated and control 
wounds were made at 2, 3, 7, and 14 days 
after operation. No differences in meta- 
chromasia by the toluidine blue method, 
reticulin-fiber formation by Wilder’s silver 
carbonate method, or young collagen fiber 
formation by the Van Gieson method,*® were 
found. One can conclude that the local 
instillation of a-chymotrypsin does not affect 
corneal wound healing in rabbits at the end 
of two weeks. 


Effect of a-Chymotrypsin on Gut Sutures 

Since a-chymotrypsin is a _ proteolytic 
enzyme, it might weaken absorbable surgical 
(gut) sutures. If it does, then gut sutures 
would be contraindicated when the enzyme 
was used in cataract surgery. This pos- 
sibility required consideration. Twenty 
9-inch strands of 000000 chromic gut suture 
material had loops tied at each end. The 
central part of each suture was immersed 
in a 1:5,000 solution of a-chymotrypsin. 


§ Calculated by “Student’s” t¢ for paired observa- 
tions. t=—0.23; P>0.60. 
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The ends of the suture, where the loops 
were tied, were not permitted to come in 
contact with the enzyme. After incubation 
for one hour, the end loops were attached 
to the same apparatus that was used to 
measure corneal wound strength. A starting 
weight of 150 gm. was placed in the weigh- 
ing pan. Ten-gram weights were added 
every 10 seconds until the suture broke. 
The weight required to break the sutures 
ranged from 150 to 320 gm. In every in- 
stance the suture broke at one of the knots 
tied to form the loops at the ends of the 
strand of suture. This stress procedure was 
carried out on other sutures that were not 
incubated. The breaking point of the suture 
was again found at the knots. The weight 
required to break the sutures was inversely 
proportional to the tension applied at the 
time the knot was tied. The tighter the knot 
was tied, the more easily the suture broke. 
Thus one can assume that the weakest point 
of a catgut suture is at the knot and that 
a-chymotrypsin would not weaken the suture 
below the “knot strength” if used in 
cataract surgery. 


Summary and Conclusions 


a-Chymotrypsin sufficiently weakens the 
zonule in the rabbit eye to permit intra- 
capsular lens extraction without the loss of 
vitreous. This has been demonstrated in 
both enucleated eyes and in the eyes of 
anesthetized rabbits. 

No apparent microscopic changes can be 
seen in the lens capsule or zonular fibers 
when these structures were incubated in a 
solution of the enzyme for three hours. This 
would suggest that the enzyme softens or 
weakens the zonule without actually dis- 
solving it. 

Although no microscopic changes were 
seen in other structures, they may be af- 
fected, as is the zonule, and still show no 
pathologic changes. In this respect the ac- 
tion of the enzyme might not be as selective 
as it seems. 

The healing of corneal wounds is not 
affected when the wounds are bathed in a 
1:5,000 solution of the enzyme for 30 min- 
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utes. Wound strength is not diminished 
after 14 days. 

Exposure of 000000 chromic absorbable 
surgical (gut) sutures to a 1:5,000 solution 
of a-chymotrypsin for one hour does not 
weaken the suture below the strength of the 
suture in the area where the knot is tied. 
(The knot is the place where the suture 
breaks when subjected to stress.) Therefore 
it is safe to use chromic gut sutures and 
a-chymotrypsin in the same surgical pro- 
cedure. 

a-Chymotrypsin appears to cause no im- 
mediate adverse sequelae. Additional studies 
should be made to determine if any delayed 
deleterious effects may result from its use. 


Mrs. Gertrude Hoskinson assisted in these exper- 
iments. 


410 W. 26th St. 
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Clinical Aspects of Uveal Hypersensitivity 


ROBERT S. COLES, M.D., and FREDERICK H. THEODORE, M.D., New York 


An allergic causation is believed primarily 
responsible not only for the obviously 


- allergic reactions of the uvea occurring dur- 


ing serum sickness, angioneurotic edema, 
and other immediate forms of allergy but 
also for the inflammatory process charac- 
teristic of the rather common nongranu- 
lomatous, sterile form of endogenous uveal 
inflammation. Such delayed allergic reac- 
tions are thought to be of the microbial type. 
Autogenous allergy appears to be essential 
in the causation of sympathetic ophthalmia 
and in endophthalmitis phacoanaphylactica. 
In infectious granulomatous types of uveitis, 
such as tuberculosis, a secondary microbial 
allergy often alters and aggravates the 
inflammatory state. 


The Basis for Allergy as a Cause of 
Uveitis 

The belief that allergy is responsible for 
most attacks of nongranulomatous uveitis 
and that allergy can also markedly influence 
the course of the granulomatous forms of 
uveitis is more than speculation. Anatomi- 
cally, the uvea provides an ideal shock organ, 
a fact that was utilized by early investigators 
in the field of immunology only a few years 
after the pioneer work on anaphylaxis. The 
considerable amount of data relating to the 
experimental production of uveal hypersen- 
sitivity forms the basis of modern concepts 
of the pathogenesis of uveitis. Uveitis has 
been induced with horse and other foreign 
sera, egg albumen, and various microbial 
products, as well as tissue proteins, alone or 
in combination with Freund’s adjuvants." 

For the understanding of the clinical 
manifestations of uveal hypersensitivity it is 
~ Submitted for publication April 15, 1959. 


From the Department of Ophthalmology, New 
York University-Bellevue Medical Center. 


necessary to accept the concept that allergic 
reactions are of two major types: (1) the 
immediate form (anaphylactic and atopic 
varieties) and (2) the delayed form. The 
latter may result from various autogenous 
antigens as well as microbial products. For 
the latter type of reaction we utilize the 
term “microbiallergic.” The following tabu- 
lation offers a useful clinical classification of 
uveal hypersensitivity.' 

1. Anaphylactic and atopic reactions : ; 
Uveitis from sera, pollens, animal proteins, 
foods, drugs, angioneurotic edema 

2. Microbiallergic reactions : 

(a) Nongranulomatous uveitis (allergy ap- 
parently the main factor) : Streptococcus, 
tubercle bacillus, Staphylococcus, Gonococ- 
cus, Pneumococcus 

(b) Granulomatous uveitis (allergy not primary 
factor but may alter the nature of the in- 
flammatory response): tuberculosis, syph- 
ilis, toxoplasmosis, brucellosis 

3. Autogenous allergic reactions: 

(a) Sympathetic ophthalmia (allergy to autog- 
enous uveal pigment) 

(b) Endophthalmitis phacoanaphylactica (al- 
lergy to autogenous lens protein) 


Anaphylactic and Atopic Reactions 
of the Uvea 

Serum.—The occurrence of iridocyclitis 
in association with generalized serum sick- 
ness is highly suggestive evidence that the 
uvea may participate in certain allergic reac- 
tions, systemic or otherwise. Theodore and 
Lewson® were the first to report such an 
occurrence in a patient who had received 
Type I antipneumococcus serum for lobar 
pneumonia. Bilateral iritis developed in the 
course of typical serum sickness. Another 
remarkable instance of bilateral iridocyclitis 
due to foreign protein was reported by 
Sedan and Guillot * in 1955. Because of an 
unusual set of circumstances the patient 
developed this unique uveal reaction on three 
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distinct occasions after the administration 
of tetanus antitoxin. Each succeeding time 
the shock organ (the uvea) responded more 
promptly. The first episode occurred in 
1946 and took three days to become ap- 
parent. In 1952, bilateral iridocyclitis de- 
veloped 10 hours after the injection of 
antitoxin. The last episode followed the ad- 
ministration of the serum, while the patient 
was unconscious due to an injury; by the 
time he had recovered consciousness, 10 
hours later, the iritis was full blown and 
complicated by a slight rise in intraocular 
tension, Skin and ophthalmic reactions to 
both tetanus and diphtheria antitoxins were 
strongly positive. Hoover* reported two 
additional instances of uveitis after injection 
of horse serum. 

Inhalants—One of us (F. H. T.) has 
observed recurrent iritis due to gross sensi- 
tivity in a patient with summer hay fever. 
Peshkin® treated a patient with iritis due 
to ragweed hay fever. Kimura, Hogan, and 
Thygeson * described a boy of 13 with iritis 
which did not subside until his cat was re- 
moved from the house. Walker’ reported a 
case of recurrent iritis of 20 years’ duration 
due to cat dander. Leopold and Leopold * 
have cited chicken feathers as causing al- 
lergic uveitis. Allergic uveitis believed to be 
the result of hypersensitivity to house dust, 
feathers, and orris root cleared on desen- 
sitization to these products and a wheat-free 
diet. Anterior uveitis in a patient exceed- 
ingly sensitive to orris root improved con- 
siderably but not entirely in another 
instance.” 

Fein ™ has observed a clear-cut instance 
of uveitis due to pollen allergy. The iritis 
recurred in the right eye only every autumn 
for eight consecutive years during the period 
of ragweed pollenation and was shown to 
be due to ragweed hypersensitivity. After 
ragweed desensitization the eye was normal 
for 27 months but again developed iritis 
during the summer grass season. No attacks 
have occurred since the patient was desen- 
sitized to grass pollens. 
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Foods.—A few suggestive instances of 
uveal allergy due to foods have been re- 
ported.®-12.18 

Angioneurotic Edema of the Uvea.—Re- 
current iridocyclitis complicated by corneal 
edema and secondary glaucoma has been 
described as occurring during episodes of 
generalized angioneurotic edema." In our 
own experience we have encountered only 
one such instance. 


Microbiallergic Reactions of the Uvea 


At present it is believed by some that 
bacterial allergy originating from a distant 
antigenic focus is the major mechanism in 
endogenous nongranulomatous uveitis. Or- 
ganisms inciting apparently definite allergic 
reactions of this type would include 
Gonococcus, Streptococcus, Staphylococcus, 
Pseudomonas, coliform organisms, and 
Pneumococcus. The tubercle bacillus and 
other organisms causing granulomatous 
infections may induce superimposed hyper- 
sensitivity reactions. Clearly proven in- 
stances of microbiallergic endogenous uveitis 
are, however, rare. 

Woods '* implicates the Streptococcus as 
the prime etiological agent in nongranu- 
lomatous uveal hypersensitivity. He bases - 
this view on the following three pieces of 
evidence : 

First, the evidence of a prior infection 
with the Streptococcus, as revealed by the 
antistreptolysin-O titers. The finding of an 
elevated ASL-O titer is presumptive evi- 
dence of a current or recent streptococcal 
infection. This finding has been confirmed 
by Schone and Steen '? and by Smith and 
Ashton.’* A recent communication from 
Hallett et al.,2 working with Leopold, has 
reversed the latter’s ° original findings of 
such a correlation. 

However, the studies of Coles and 
Nathaniel ** on the association between ele- 
vated antistreptolysin titers and uveitis failed 
to establish a correlation. From these data 
it was inferred that there is no proof of a 
causal relationship between anterior, non- 
granulomatous uveitis and the B-hemolytic 
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Streptococcus. Bjérk** and Vesterdahl ** 
have reported similar findings. 


Woods’ second point is the evidence of 
a specific hypersensitivity to streptococci as 
revealed by skin testing with stock strepto- 
coccal vaccines. He found that 80% of 
patients with nongranulomatous uveitis gave 
evidence of a specific streptococcal hyper- 
sensitivity, whereas only 20% of patients 
with granulomatous uveitis reacted posi- 
tively. 

The results of skin tests should be 
interpreted with caution, since nonspecific 
reactions may occur. Furthermore, while 
skin tests may indicate a general state of 
hypersensitivity, this is not necessarily re- 
lated specifically to any one particular organ, 
such as the eye. Also, since streptococci 
possess a complex antigenic mosaic with 
many somatic antigens and exotoxins cap- 
able of producing antibodies, misinterpreta- 
tions may arise on this basis alone. The 
exact clinical significance of positive skin 
reactions to streptococci is subject to varying 
interpretations. Thus, Lawrence*® found 
positive skin reactions to streptococcal prod- 
ucts in 88% of 472 hospital patients selected 
at random. It is generally accepted that in 
the population at large the incidence of 
positive reactions to streptococcal products 
increases with age. 

As his third point, Woods stresses the 
beneficial results of desensitization with 
specific streptococcal vaccines. Here, how- 
ever, evaluation of the therapeutic effective- 
ness of desensitization in patients with 
uveitis is difficult due to the spontaneous 
exacerbations and remissions which are 
characteristic of the natural course of this 
capricious disease. 

Furthermore, recent studies by Levene 
and Breinin *® have indicated that endotoxin 
—the basic pyrogenic element in “foreign 
protein” therapy—causes a nongranulom- 
atous anterior uveitis when given to ex- 
perimental animals. It is also known that 
subjects can be rendered tolerant (non- 
reacting) to endotoxin when gradually 
increasing amounts are administered intra- 
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venously. While endotoxin is most com- 
monly derived from Gram-negative organ- 
isms, Stetson?’ has demonstrated that 
hemolysates of B-hemolytic streptococci also 
contain endotoxin. These observations have 
led Levene and Breinin ** to suggest that the 
clinical improvement that Woods noted in 
his patients rather than resulting from 
desensitization with a specific streptococcal 
vaccine was perhaps due instead to the 
establishment of tolerance to the nonspecific 
endotoxin that was present in the streptococ- 
cal vaccine. 


The Role of Microbial Allergy in 
Granulomatous Uveitis 


As has been noted previously, even in 
those forms of granulomatous uveitis where 
direct organismal invasion occurs, the in- 
flammatory reaction may be modified by 
local tissue hypersensitivity. In fact, on 
occasion the allergic reaction may be so 
intense that the true infective nature of the 
process may be masked. In certain forms of 
granulomatous uveitis due to micro-organ- 
isms, such as tuberculosis, toxoplasmosis, 
and, apparently, brucellosis, the allergic 
component appears to be of particular im- 
portance in influencing the clinical picture. 
Moreover, in at least one form of granu- 
lomatous uveitis (tuberculosis), it is believed 
by some that at times allergy may be the 
sole precipitating factor and that no direct 
infection of the uvea need occur. Even in 
syphilitic uveitis allergy may be of some 
significance, as indicated in part by 
Herxheimer reactions and responses to ster- 
oid therapy. 

Tuberculosis —The ability of the uveal 
tract to react allergically to soluble fractions 
of the tubercle bacillus without actual tissue 
invasion or proliferation of the organism is 
well known. The uvea can be sensitized to 
circulating tubercle bacilli, living or dead, or 
to their soluble products. Thereafter the 
eye can react allergically to circulating 
moieties of the bacillus. Thus it appears 
that anterior uveitis may occur as a manifes- 
tation of hypersensitivity to products of the 
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tubercle bacillus in the absence of direct 
infection, as is known to occur in phlycten- 
ular keratoconjunctivitis and scleritis. 
Exacerbations of uveitis after testing or 
therapy with tuberculin have been observed. 
Moreover, it has been found?® that the 
destruction of tubercle bacilli by means 
of chemotherapy apparently liberates suffi- 
cient antigen to cause focal allergic reac- 
tions, which subside when chemotherapy is 
stopped. This is analagous to the Herxhei- 
mer reaction of syphilis. 

Ashton *° has focused attention on the 
concept that hypersensitivity reactions in the 
uvea can result from some extraocular form 
of tuberculosis. He leans to the belief that 
tuberculous uveitis may be an allergic reac- 
tion and not the result of direct organismal 
invasion. His finding that the tuberculin 
test is more often positive in acute anterior 
uveitis than in chronic posterior uveitis 
might suggest a greater role for tuberculosis 
allergy in the causation of anterior non- 
granulomatous uveitis. 

Toxoplasmosis.—There is some evidence 


that the role of allergy in toxoplasmic uveitis 
may eventually assume more importance 


than at present. Since toxoplasmosis is 
predominantly a retinal disease, the choroidal 
inflammatory response is a reaction to toxins 
or antigens, not to the infecting organism 
itself. Frenkel and Friedlander *' have sug- 
gested that the ocular tissues are first in- 
fected with the organisms which form 
pseudocysts of the retina. Both ocular and 
systemic sensitization occur, the latter mani- 
fested by low positive dye titers. When the 
pseudocysts rupture, perhaps years later, the 
sensitized tissue reacts with the liberated 
organisms to produce an allergic reaction, 
clinically manifested as uveitis. Sabin ** 
considers that congenitally acquired toxo- 
plasmosis may be the cause of ocular inflam- 
mation in adult life. He feels that there is 
strong support for the concept that adult 
ocular toxoplasmosis may represent an al- 
lergic inflammatory response to ruptured 
pseudocysts. 

Sympathetic Ophthalmia.—Analysis of 
what is known experimentally and clinically 
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concerning sympathetic ophthalmia, leads to 
the conclusion that the most acceptable 
pathogenesis of this entity is some form of 
hypersensitivity. The allergic reaction ap- 
parently requires special exciting factors, 
some of which are still unknown. How- 
ever, uveal pigment appears to be the 
basic exciting antigen as first shown by 
Elschnig,5*** in 1910. Woods **3* demon- 
strated a specific antibody to uveal pigment 
in humans after perforating ocular wounds, 
demonstrable on intradermal skin-testing. 
Friedenwald,*" utilizing histologic studies 
on the skin of persons who had received 
such intradermal injections of suspensions 
of uveal pigment felt that the uveal pigment 
granules acted as a specific antigen and that 
the disease was primarily allergic in nature. 
The concept that the allergic reaction re- 
sults in sympathetic ophthalmia is somewhat 
more complicated, requiring special circum- 
stances for its development, is suggested by 
recent work. Collins ***® found that in 
order to produce the picture in guinea pigs 
it was necessary to employ Freund’s 
adjuvant (heat-killed tubercles in mineral 
oil) in addition to uveal pigment. Interest- 
ingly, when Collins repeated the same ex- 
periments in monkeys he could produce the 
disease less frequently. Naquin,*° however, 
was unable to duplicate this work. Blodi *! 
recently analyzed a total of 170 eyes with 
sympathetic ophthalmia and found that 39, 
or about 23%, showed evidence of a 
phacoanaphylactic reaction. He felt that this 
association was higher than could be ex- 
pected by chance coincidence and that 
their simultaneous occurrence lent additional 
weight to the concept of an allergic patho- 
genesis in sympathetic uveitis. 
Endophthalmitis | Phacoanaphylactica.— 
Sympathetic uveitis and endophthalmitis 
phacoanaphylactica present certain similari- 
ties. Both are diseases due to autogenous 
sensitization (autosensitization), both are 
granulomatous diseases, both can be bilat- 
eral, and in both a traumatic or surgical 
episode is usually the precipitating factor. 
The disease consists of a severe allergic 
reaction in persons sensitized to lens protein 
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which had entered the anterior chamber as 
the result of surgery, trauma, or the altered 
permeability of the diseased lens capsule. 
While clinically endophthalmitis phacoana- 
phylactica appears to be a definite allergic 
reaction, the fact that its experimental pro- 
duction in animals has required adjuvants 
besides lens protein has led some investiga- 
tors to believe that the mechanism is toxic 
rather than allergic. 

The evidence for and against the hyper- 
sensitivity pathogenesis versus the toxic 
pathogenesis has recently been summarized 
by Woods,** who favors the former hypoth- 
esis. He believes that the question cannot 
be answered conclusively until a specific 
antigen-antibody reaction to the a-crystalline 
protein (the organ-specific constituent of 
lens protein) present in the eyes of patients 
with this disease can be demonstrated. 

Recent clinical experiences with the use 
of fish lens extract in the treatment of 
cataracts offers excellent experimental con- 
firmation in humans of two facts: (1) the 


allergic basis for endophthalmitis phacoana- 
phylactica and (2) the organ specificity 
rather than species specificity of allergy to 
lens protein. In three reports,**** uveitis 
was induced by repeated injections of fish 
lens protein and cured by intracapsular 
cataract extraction. 


Autoantibodies 

It is now believed that certain diseases, 
such as thyroiditis, endophthalmitis phaco- 
anaphylactica, and, possibly, sympathetic 
ophthalmia, are caused by sensitization of 
the host to his own tissues and that in the 
future other diseases will be explained on 
the basis of similar autoallergies. There is 
some suggestive evidence that other types 
of uveitis may arise on a similar basis. 

By injecting Freund’s adjuvants (heat- 
killed tubercle bacilli and mineral oil) plus 
tissue extracts, such as thyroid, testis, 
epidermis, and central and peripheral nerv- 
ous system myelin, it has been possible to 
produce experimental autosensitization to 
similar tissues in the host. It is interesting 
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that the original organ extract need not be 
autogenous to provoke autoallergy. Anti- 
bodies to the host’s tissue are produced. The 
reaction is not elicited if the adjuvant or 
the tissue which is being sensitized is 
omitted. 

These observations may offer a new ap- 
proach to the explanation of anterior non- 
granulomatous uveitis. Recently, Bullington 
and Waksman ** found in producing experi- 
mental allergic encephalitis (EAE), in 
which the body forms antibodies to its 
own central nervous system myelin, that 
three-quarters of the animals simultaneously 
developed an anterior nongranulomatous 
uveitis. However, when they employed 
Freund’s adjuvant and uveal tissue, they 
could only produce the experimental allergic 
encephalitis but were unable to excite a 
uveal reaction. Collins,3**® on the other 
hand, working with guinea pigs, reported 
having produced uveitis by subcutaneous 
injections of uveal tissue and Freund’s 
adjuvant. Unfortunately, Collins’ findings 
have not been duplicated.*° 

Bullington and Waksman found that on 
histological examination of the eyes which 
developed uveitis in the course of the pro- 
duction of EAE the entire reaction was 
confined to the anterior segment. The 
choroid was in no way involved, 

Fernando,*? injecting bovine albumen 
tagged with radioactive iodine into the 
vitreous of nonsensitized rabbits, found with 
autoradiographs that the antigen accumu- 
lated most intensely in the ciliary body, lens, 
and anterior hyaloid, structures where the 
PAS stain in the same sections was most 
intense (the PAS stain is specific for 
mucopolysaccharides). This predilection of 
antigen for tissue polysaccharide suggests 
the formation of a polysaccharide-antigen 
complex resulting in autosensitization. All 
of his animals developed anterior uveitis 
with cyclical exacerbations and remissions. 
Thus clinically, allergic uveitis developed on 
the basis of the original sensitizing injection 
only; no second, or “shocking,” dose of 


antigen was necessary. Microscopically the 
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reaction was limited to the anterior segment 
of the eye. 

It thus appears that the validity of the 
hypothesis that hypersensitivity is important 
in the causation of anterior uveitis is further 
borne out. However, it would seem to us 
that too much emphasis has been placed 
upon the concept that the reaction is pri- 
marily microbiallergic in nature. Undoubt- 
edly anterior uveitis can result from 
bacterial hypersensitivity, but it is our opin- 
ion that more often it is due to some as 
yet unelucidated hypersensitivity mechanism. 
Possibly autosensitization will supply us 
with the answer or one of the answers. 


Diagnostic Surveys 


It is only in the field of ophthalmology 
that one still finds adherents to the hypothe- 
sis of focal infection, which to us in the light 
of present-day knowledge is more acceptable 
if considered as an antigenic or allergic 
focus rather than an infectious one. In- 
numerable articles and statistics, valid and 
invalid, can be marshalled for and against 
the concept. While instances of the cure of 
uveitis after the extirpation of such foci 
do occur, it is our opinion that all too often 
the expensive and time-consuming process 
is unrewarding. In the Uveitis Clinic at 
Bellevue Hospital we have not been im- 
pressed with the value of this approach. 
Others have had similar experiences. 


1148 5th Ave. (28). 
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Effect of 2% Levo-Rotary Epinephrine on the 
Intraocular Pressure of the Glaucomatous Eye 


LAWRENCE L. GARNER, M.D., Milwaukee; WILLIAM W. JOHNSTONE, M.D., Chicago; 
ELMER J. BALLINTINE, M.D., Cleveland, and MICHAEL E. CARROLL, M.D., Chicago 


The use of epinephrine in the treatment 
or management of glaucoma has been known 
to ophthalmologists since the beginning of 
the century. It was not until Hamburger ! 
popularized epinephrine, in 1923, that much 
was done in the matter of treating all 
glaucomas by this means. As a result of the 
indiscriminate use of “Glaucosan,”? intro- 
duced by Hamburger in 1925, and “Levo- 
Glaucosan”? in 1926, the drug fell into 
disrepute, primarily because of a lack of 
knowledge as to what is now known as the 
open- and closed-angle types of glaucoma. 
Hypertensive patients noted vertigo, tachy- 
cardia, and collapse, since the drug was 
employed in pledget, topical, retrobulbar, 
and ointment form, and it was not long be- 
fore the popularity of this preparation 
waned. Recent study of the sympathomimet- 
ic amines ** again produces evidence of the 
tension-lowering qualities of levo-epineph- 
rine and explains its mode of action as due 
to a decrease in the rate of aqueous forma- 
tion rather than an increase in the coefficient 
of outflow. 


The purpose of this study was to ascertain 
the tension-lowering property of various 
epinephrine-like drugs when used topically 
and to select the most effective of these for 
evaluation in treating the various types of 
glaucoma encountered in the open-angle 
variety. An attempt has been made to study 
the effect on the intraocular pressure when 
levo-epinephrine in 2% solution is adminis- 
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tered to the untreated glaucomatous eye as 
well as to the eye under miotic therapy and 
to ascertain what additive effects could be 
expected when a carbonic anhydrase inhibi- 
tor was included. The maximum lowering 
effect on the various types of glaucoma 
encountered was determined, as well as time 
for maximum lowering and duration of 
lowering of intraocular pressure. The long- 
term effects and complications were studied, 
and an attempt was made to study the flow 
rate as well as the outflow coefficient in the 
hope that further light might be shed on 
the site of action of this preparation. With 
the exclusion of the narrow-angle type of 
glaucoma, levo-rotary epinephrine 2% was 
employed topically in every type of glaucoma 
in an effort to establish the glaucoma that 
might be most amenable.to this form of 
therapy. The project was instituted shortly 
after publication of an article? in 1955, 
dealing with the sympathomimetic amines in 
glaucoma and continues in progress at the 
present time. 


Material Used 
The following preparations were em- 
ployed topically, and observations were 
made at intervals to ascertain the effect on 
ocular tension as well as pulse, pupils, and 
blood pressure: 
(a) Naphazoline hydrochloride 0.1% 


(b) Tyzine* 0.05% (tetrahydrozoline 
hydrochloride ) 

(c) Tyzine* 0.1%  (tetrahydrozoline 
hydrochloride) 


(d) Tyzine* 0.5%  (tetrahydrozoline 
hydrochloride ) 


* Supplied by Pfizer Laboratories, Division of 


Chas. Pfizer & Company, Inc., Brooklyn. 


‘ 


LEVO-ROTARY EPINEPHRINE—EFFECT 


(e) JB 51+ (a preparation having epi- 
nephrine-like properties ) 

(f) Neosynephrin hydrochloride 2% 
(phenylephrine hydrochloride) 

(g) Neosynephrin hydrochloride 10% 
(phenylephrine hydrochloride) 

(h) Levo-epinephrine ¢ 1% 

(i) Levo-epinephrine § 2% 
Because of the difficulty encountered in ob- 
taining the 2% levo-epinephrine solution, a 
1% solution was obtained on the market 
as Adrenalin 1:100 and was employed as 
an eye drop. Our results with use of the 
above revealed occasional cases of effective 
tension control of glaucomatous eyes with 
the 1% levo-epinephrine and slightly better 


findings with the 10% phenylephrine hydro- 
chloride. The results from 2% levo-epi- 


nephrine were so superior that all other 
testing materials were eliminated and the 
study continued with this one preparation. 


The first solution of levo-epinephrine 
employed was based on that furnished in 
the original publication* and consisted of 
the following : 

Levo-epinephrine chlorhydrate, equivalent 

to 2% \evo-epinephrine base (gm.) 

Chlorobutanol, hydrous 0.03 gm. 

Sodium metabisulfite 0.03 gm. 

Tetracaine hydrochloride 0.05 gm. 

Sodium chloride 0.02 gm. 

Methylphenyl-dodecyl-trimethylammoni- 

um methylsulfate (1 :50,000) 


Sterile distilled water 10.00 ce. 


Kept in a refrigerator, the above solution: 


maintained its integrity for a period of 6 
to 12 months or longer, but once the bottle 
was opened discoloration of the solution was 
noted in 3 to 10 months, with an average of 
5 months noted under optimum conditions 
of refrigeration. Three cases of allergy were 
noted during the first six months of usage, 
and all were proved to be caused by the 
tetracaine hydrochloride in the solution. A 


+ Supplied by Lakeside Laboratories, Inc., Mil- 
waukee. 

t Supplied as Adrenalin Chloride Solution, Parke, 
Davis & Company, Detroit. 

§ Supplied as Levopine through Harvey L. Daiell, 
M.D., Lakeside Laboratories, Inc., Milwaukee. 


Garner et al. 


new solution was then developed for us, 
eliminating the use of any local anesthetic, 
and no further difficulties were encountered. 
Surprisingly, the new preparation of 2% 
levo-epinephrine causes practically no dis- 
comfort other than a mild initial sting, de- 
spite the absence of a local anesthetic. It 
is also of interest to note that the present 
preparation can be maintained unopened 
and under refrigeration for a period of two 
years. The patients are no longer required 
to keep this preparation in the refrigerator, 
since the 5 cc. supply can be utilized without 
deterioration under ordinary household tem- 
peratures. Refrigeration during the hot 
summer months is advisable. 


Procedure 


The patients first selected were from that 
group seen in every glaucoma clinic in 
whom normalization of tension is difficult 
to obtain or maintain. This is not men- 
tioned to explain our early failures but to 
emphasize the value of this preparation in 
early or otherwise controlled cases, as will 
be mentioned further in this report. Before 
the medication under test was administered, 
each patient had pulse, blood pressure, and 
pupil size recorded. Intraocular pressures 
were taken, and an attempt was made to 
measure the flow rate as well as the facility 
of outflow wherever possible, with use of 
the method of Grant. All patients were 
gonioscoped supine with the Koeppe lens in 
place and all narrow-angle patients elimi- 
nated from this study. Every type of open- 
angle glaucoma was accepted for testing 
purposes, thereby giving a wide variety of 
cases to be studied under various types of 
medication as well as under no medication. 

Initially each patient had one drop of 2% 
levo-epinephrine instilled into one eye, but 
this was later altered to include both eyes. 
The puncta were compressed for two min- 
utes and intraocular pressure measured at 
one, two, and four hours. A 12-hour ten- 
sion was included, and in some instances 
24- and 72-hour tensions were taken. Pulse, 
blood pressure, and pupil size were studied 
during the one-, two-, and four-hour inter- 
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vals. Pulse and blood pressure studies re- 
vealed negligible changes and were therefore 
omitted after the first 25 patients. Pupillary 
dilatation was noted in all who were not on 
some form of miotic therapy. This varied 
from a slight degree of enlargement to 
maximum dilatation. 

Topical 2% \levo-epinephrine was fur- 
nished to each patient for use at bedtime in 
order to avoid the disturbance associated 
with occasional mydriases. It was soon real- 
ized that a poor or equivocal result could 
be transformed to a good result by increas- 
ing the dosage of medication to two or even 
three times per day. All patients on miotic 
therapy were continued on miotics during 
the study, although a decrease in frequency 
of dosage was possible in some. 


To measure the additive effect of 2% 
levo-epinephrine and miotics, 25 patients 
(50 eyes), stabilized by miotics, were given 
2% \evo-epinephrine, one drop in each eye 
at bedtime daily. After new levels of sta- 
bilization were reached, 2% levo-epineph- 
rine was omitted from the right eye for a 
period of seven days and tensions again 
measured. 


To test for the tension-lowering effect of 
2% \evo-epinephrine when administered 
alone, all new glaucoma patients were given 
the initial test drop in one eye only, while 
the other was left untreated for control. 
Observations were then made as previously 
described. Twenty-two patients diagnosed 
as chronic simple glaucoma were treated in 
this manner, after which the patient was 
asked to continue therapy to one eye only 
for one week and to return for tonometry 
and tonography. All test medication was 
administered at bedtime only in order to 
avoid symptoms from daytime mydriasis. 

To evaluate the additive effects, if any, of 
the carbonic anhydrase inhibitors, 25 pa- 
tients (48 eyes) were selected whose pres- 
sures were fairly well stabilized under 
miotic and 2% levo-epinephrine therapy. 
To compare the effective dosage of several 
of the carbonic anhydrase inhibitors, the 
following were employed, with use of the 
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dose of 250 mg. acetazolamide orally every 
six hours as the base dose: 
(a) acetazolamide (Diamox ) 
(b) dichlorphenamide (Daranide) || 
(c) methazolamide ( Neptazane){ 
(d) acetazolamide-methazolamide ) 
mox-Neptazane) 


Dia- 


Stabilized pressure readings were taken 
before and after institution of this therapy, 
and thereafter the pressures were taken at 
weekly intervals for a period of six weeks, 
after which the carbonic anhydrase inhibitor 
was stopped for two weeks, to be replaced 
by one of the others listed. Tonographic 
studies were made wherever possible before 
and after carbonic anhydrase inhibitor 
therapy. 


Results 


A. Effects of 2% Levo-Epinephrine.— 
The topical application of 2% levo-epineph- 
rine to 44 glaucomatous eyes under no other 
therapy and of the chronic simple type 
results in a drop in the intraocular pressure 
ranging from 3 mm. Hg to 38 mm. Hg with 
an average of 13.5 mm. Hg. Graphic dem- 
onstration of the duration of tension-lower- 
ing qualities, as well as time of maximum 
effect, is noted in Figure 1, which represents 
averages of tensions taken before medica- 
tion and at regular intervals thereafter. It 
would appear that a decided fall in intra- 
ocular pressure is noted within one hour 
and that this fall is slightly enhanced in four 
hours. A slow rise follows, so that in 24 
hours the tension has not returned to the 
original pressure. Duration of effect in in- 
dividual cases reveals that normalization of 
tension could be obtained at times from a 
single drop of levo-epinephrine 2% and that 
this could be maintained for 12 to 24 hours 
in a few instances. Three of our cases re- 
mained normotensive for slightly over 48 
hours on one drop of medication. 


|| Supplied by Merck Sharp & Dohme Research 
Laboratories, Division of Merck & Co., Inc., Rah- 
way, N. J. 

{ Supplied by Lederle Laboratories Division, 
American Cyanamid Company, Pearl River, N. Y. 
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AVERAGE INTRAOCULAR PRESSURE 


Fig. 1.—Average intra- 
ocular pressure during 
24-hour observation after 
one drop of 2% levo- 
epinephrine topically. 


4 !2 
TIME IN HOURS 


B. Effects of Withdrawal of 2% Levo- 
Epinephrine from Eyes Previously Normal- 
ized and Stabilized on Combined Therapy 
of @ Miotic and Levo-Epinephrine.—The 
removal of levo-epinephrine topical therapy 
from 43 eyes previously stabilized and nor- 
malized on combined therapy and permitted 
to be without this medication for a period of 
seven days results in a rise in the intra- 
ocular pressure ranging from 4 mm. Hg to 
31 mm. Hg, with an average rise of 11.7 
mm. Hg. It is in this group that the greatest 
number of satisfactory results were noted 
upon the combining of levo-epinephrine 
2% and a miotic. The patient that is diffi- 
cult to normalize on miotics and who re- 


mains in the vicinity of the mid- to upper 
twenties tends to reveal the best results, 
insofar as the tension can now be easily 
maintained in the low or below twenties on 
one to two applications of the medication 
per day. As a result this type of patient 
has been able to reduce the frequency of 
miotic therapy so that in some instances 
medication need no longer be carried, since 
morning and evening application of both 
miotic and 2% levo-epinephrine was suffi- 
cient. This small but significant number of 
patients were most gratified and appreciative 
for the simplicity of control here. 

C. Additive Effects of Carbonic Anhy- 
drase Inhibitors—The additive effect, if 


TABLE 1.—Types of Open-Angle Glaucoma Encountered and Results Noted * 


No. Controlled 
Eyes on L-E 


Chronic simple glaucoma 15 
Chronic simple, previously operated 

on 2 
Glaucoma of aphakic eye 1 
Secondary to uveitis 2 
Secondary to subluxation 
Miscellaneous secondary t¢ 
Hypersecretion 
Exfoliative 
Infantile 
Absolute 


Total 
% 


Controlled Controlled Controlled on 
on Miotie 


Not % 
on L-E+M L-E+M-+CAI Controlled Uncontrolled 


36 35 44 


4 30.0 


40.0 
60.0 


* L-E indicates levo-epinephrine; M, miotic; CAI, carbonic anhydrase inhibitor. 
t Includes glaucomas secondary to retinal vein thrombosis, recent trauma and hemorrhage, old traumatic cataract and glaucoma , 


diabetic rubeosis, and intumescent lens. 
Garner et al. 
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6 7 2 12.0 
1 3 4 
2 3 
23 100.0 
2 100.0 
7 100.0 
219 21 40 54 35 69 
100 9.5 18.2 24.6 15.9 31.5 


any, of a carbonic anhydrase inhibitor upon 
the intraocular pressure of 50 eyes stabilized 
but not necessarily normalized on combined 
medication of a miotic plus 2% levo-epi- 
nephrine results in a fall in the intraocular 
pressure ranging from 0 mm. Hg to 26 mm. 
Hg, with an average fall of 8.6 mm. Hg. 
When this additive effect is limited to 33 
eyes in which normalization or near nor- 
malization is attained on combined therapy, 
the addition of a carbonic anhydrase inhib- 
itor results in a fall in the intraocular pres- 
sure ranging from 5 mm. Hg to 26 mm. 
Hg, with an average of 11.7 mm. Hg. 
The results from this series can best be 
portrayed in Table 1, which represents the 
total study and indicates that, of all the 
glaucomas treated, the greatest likelihood 
for success with 2% levo-epinephrine would 
be in the glaucomas of the chronic simple 
variety. In this group of 122 eyes 15 were 
controlled on 2% levo-epinephrine alone, 
with the number increasing by 35 when a 
miotic is added and 18 more when a car- 
bonic anhydrase inhibitor is included. Of 
the entire group 18 were uncontrolled on 
any combination of drugs. Despite the 
seemingly high percentage of failure noted 
in the glaucomas secondary to subluxation 
or uveitis, a trial test is definitely worth 
while for the drop in intraocular pressure 
resulting from one application of 2% levo- 
epinephrine can be most dramatic, when it 
occurs. The reasons for a marked drop in 
tension from the use of 2% levo-epineph- 
rine in one case with a negligible drop in a 
similar case is not explained by our present 
study. The number of eyes tested in the 
other categories are too few to lend them- 
selves to any definitive statements other 
than to say that the glaucomas due to trau- 
ma and hemorrhage, retinal vein thrombosis, 
intumescent lens, old traumatic cataract 
or the absolute glaucomas will, in all prob- 
ability, not be amenable to this form of 
therapy. Of the entire total of 219 eyes in 
this series, 69, or 31%, were not controlled 
by any means, while 21 were controlled on 
2% \evo-epinephrine alone and 54 more by 
combined miotic and levo-epinephrine and 
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TABLE 2.—Maximum Reduction of Tension After 
Use of 2% Levo-Epinephrine 


Chronic simple (untreated) 

Chronic simple (on miotic) 

Chronic simple, previously operated on- 
Aphakic glaucoma 

Secondary to uveitis 

Secondary to subluxation 
Miscellaneous secondary * 
Hypersecretion 


* Includes glaucomas secondary to retinal vein thrombosis, 
recent trauma and hemorrhage, old traumatic cataract and 
glaucoma, diabetic rubeosis, and intumescent lens. 


an additional 35 when a carbonic anhydrase 
inhibitor was added. 

Table 2 presents the types of open-angle 
glaucoma encountered and the average max- 
imum reduction of the intraocular pressure 
after the topical application of 2% levo- 
epinephrine. While the number of eyes in 
some instances is very limited, nevertheless 
the negligible drop in tension suggests that 
this form of therapy would be fruitless here. 
Figure 2 presents in graphic form the 
average additive effect as noted on the intra- 
ocular pressure in the various groups of 
glaucoma listed. 


Of the carbonic anhydrase inhibitors em- 
ployed all produced systemic reactions in 
some of the patients and where effective 
the more potent carbonic anhydrase inhib- 
itor (dichlorphenamide) accomplished the 
lowering of tension at the lowest milligram 
dosage rate. It is interesting to note that 
the percentage of patients who could not 
tolerate a carbonic anhydrase inhibitor was 
much higher in private practice than in the 
clinic patient. A report dealing with a more 
extensive analysis of these findings will be 
contained in a future communication. 

D. Tonography.—Tonographic studies 
made with a Mueller electronic tonometer 
connected to an Esterline-Angus recorder 
revealed in our hands suggestive evidence 
corroborating the findings of Weekers * and 
Becker* in that the intraocular pressure 
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CHRONIC CHRONIC ADHARIC PREVIOUS SECONDARY MISCELLANEOUS 


SIMPLE SIMPLE 
UNTREATED ON 
MIOTIC 


GLAUCOMA 
SURGERY 


To SECONDARY 


UVEITIS SUBLUXATION 


Fig. 2.—Additive effect of levo-epinephrine 2% on the intraocular tension in therapy to the 


glaucomatous eye. 


changes that occurred did so with the coeffi- 
cient of outflow essentially unchanged. Un- 
fortunately our results showed considerable 
inconsistency, so that repeatable tests were 
difficult to obtain. One of us (E. J. B.) 
has found in a few cases a decided improve- 
ment in the coefficient of outflow after 
several months of 2% levo-epinephrine ther- 
apy. Further long-term analysis is planned 
from this standpoint. Tonography did re- 
veal, however, what appears to be a method 
of prognosticating the possible effectivity of 
2% \evo-epinephrine, as noted in Table 3. 
Our best results, in producing a significant 
lowering of the intraocular tension, occur in 
that group whose coefficient of outflow is 
higher than 0.15, while our poorest results 


TaBLe 3.—Coefficient of Outflow As Related to 
Effectivity of 2% Levo-Epinephrine 


Av. Coefficient, C os Successful Fall I. 0. P., % * 


>0.15 91 
0.10-0.14 67 
0.05-0.09 32 

<0.04 7 


* Drop in tension sufficient to normalize alone or in combina- 
tion with miotic and/or carbonic anhydrase inhibitor. 
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are seen in the group having a C lower than 
0.04. In the former the percentage likeli- 
hood of successful lowering of tension is 
91%, while in the latter it is reduced to 7%. 
Further evaluation of this factor is con- 
templated with alteration of physical equip- 
ment for more accurate study. 


E. Adverse Reactions.—1. Dilatation of 
the Pupil: This was noted in all patients 
not under miotic therapy and was seen 
within 30 to 120 minutes after the instilla- 
tion of one drop of 2% levo-epinephrine 
into the conjunctival sac. The degree of 
dilatation varied from a few millimeters to 
a widely dilated pupil and was usually ac- 
companied by complaints of photophobia 
and blurred vision. In a few instances the 
dilatation enhanced visual acuity by permit- 
ting better vision around existing lenticular 
opacities. The complaints of glare and blur 
could be relieved by use of a single drop of 
miotic a few minutes before the instillation 
of the 2% levo- epinephrine solution. Pilo- 
carpine solution, 1%, proved most efficient 
here, since weaker solutions were not al- 
ways adequate. 
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2. Intense Orbital Pain: This has been 
seen in two patients. The pain is intense, 
begins about 15 to 30 minutes after instilla- 
tion, is localized to the area about the eyes 
and brow, and remains as a constant pain 
for about two hours. Aspirin affords no 
relief, and no associated symptoms are 
noted. Of interest is the fact that in both 
of these cases considerable pain was experi- 
enced on use of any local medication to the 
eyes. In the first patient the same degree 
of pain resulted from 1% pilocarpine but 
was eliminated when the half-strength mi- 
otic was substituted. In the second case 
even the use of a topical anesthetic resulted 
in considerable complaint but of much 
shorter duration. 

3. Hyperemia: Two patients have been 
seen who developed a marked degree of 
hyperemia associated with moderate epiph- 
ora. This did not become manifest in the 
first patient until 20 days after onset of 
therapy. Both globes would become chalk- 
white for about five hours after instillation, 
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after which hyperemia became prominent. 
For a period of 14 months the use of topical 
tetrahydrozoline hydrochloride, 0.05%, af- 
forded considerable relief, but this response 
gradually became less beneficial. All epiph- 
ora and hyperemia disappeared promptly 
after withdrawal of levo-epinephrine ther- 
apy. 

4. White Globe: This was noted in most 
cases but was not necessarily an undesirable 
reaction, since the presence of a chalk-white 
eye within two to five hours after instillation 
seems to enhance the appearance of the eye. 


Comment 


Administration of levo-epinephrine 2% to 
responsive cases of open-angle glaucoma 
will result in a lowering of the intraocular 
pressure to a significant degree. In a small 
percentage of cases these patients can be 
maintained normotensive on this prepara- 
tion alone, but it is usually more effective 
when employed in combination with a mi- 
otic. In these cases 2% levo-epinephrine 
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Fig. 3—Graph-chart devised to demonstrate at a glance control of patient over a two-year 


period. 
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has now been employed for as long as 
30 months without any evidence of systemic 
effects. There is a definite suggestion that 
in some instances the dosage of levo-epi- 
nephrine has to be increased in frequency 
of application after several months of usage 
in order to maintain its effectivity. While 
a single bedtime application may be effective 
initially, in some we have found that an 
increase to twice daily restored the initial 
success. At times an increase to three times 
daily will be required to convert a failure 
to a successfully controlled tension. Unex- 
plained is the persistence in some instances 
of a lowered tension for over 24 hours after 
instillation of a single drop of 2% levo- 
epinephrine. Addition of a carbonic anhy- 
drase inhibitor will in some instances result 
in a further significant lowering of the 
intraocular pressure. There is a distinct 
group of glaucomas in which no effective 
response is noted from 2% levo-epineph- 
rine. 

A simple and practical chart (Fig. 3) was 
devised by one of us (W. W. J.) for the 
graphic demonstration of the medical con- 
trol of the various types of open-angle glau- 
coma encountered since September, 1956. 
Each graph is on standard letter-sized graph 
paper and represents one patient with one 
or both eyes depicted at a glance. These 
graphs demonstrate the medication em- 
ployed, such as 2% levo-epinephrine alone, 
as well as with the concurrent use of miotics 
and/or one of the carbonic anhydrase in- 
hibitors. Dosage, length of therapy, and 
results in tension are portrayed over a 
period of 110 weeks and can be kept current 
by a few moments charting at each visit. 

Tonography reveals considerable varia- 
tions in many instances, creating inconsist- 
ent results. This may be caused by the 
equipment employed, technique, interpreta- 
tion of the graphs, variations in the intra- 
ocular volume or pressure, and possibly the 


changing tonus of the vascular tree in the’ 


eye. In any event, definitive results are 
lacking, and the true cause for this defi- 
ciency remains to be solved. Tonography in 
our hands suggestively corroborates the 


Garner et al. 


findings of other investigators in that the 
control of the intraocular pressure by levo- 
epinephrine 2% is accomplished by reduc- 
tion of the aqueous produced, while the 
coefficient of outflow remains somewhat 
static. One of us (E. J. B.) has found in 
a few cases a decided improvement in the 
coefficient of outflow after several months 
therapy with 2% levo-epinephrine. This is 
not our usual experience and further long- 
term analysis is contemplated. 


Summary 


Levo-epinephrine, 2%, has a valuable 
place in the medical armamentarium of the 
ophthalmologist for the topical treatment 
of several forms of open-angle glaucoma. 
While in some instances normalization of 
tension can be attained by the use of this 
preparation alone, its best results will be 
seen in combined therapy with miotic 
and/or a carbonic anhydrase inhibitor. 
Levo-epinephrine has specific advantages in 
the treatment of open-angle glaucoma, since 
it rarely produces intolerance in almost 
three years of observation. Gonioscopy is 
advised on all patients before the use of 
2% \evo-epinephrine in order to avoid an 
angle-block incident. In the elderly patient 
or the patient with a shallow-angle entrance 
and an open-angle glaucoma, gonioscopy 
should be repeated at four-month intervals, 
since this type can convert to a narrow- 
angie mechanism. With our present tono- 
graphic equipment it has been difficult to 
obtain consistent tracings for purposes of 
comparison. The findings suggest a mode of 
action as previously described by other in- 
vestigators. A method of prognosticating 
the likelihood of successful lowering of the 
intraocular pressure by 2% levo-epinephrine 
is suggested by relating the C as found 
against the results noted. It would appear 
that the higher the C the better the antici- 
pated result, while the lower the C the 
converse seems true. 

Dr, William F. Hughes has given guidance and 
help throughout this investigation. 


238 W. Wisconsin Ave. (3). 


103/237 


ire 
‘ 
be 
a 
A 
4 
ie 


A, M. A. ARCHIVES OF OPHTHALMOLOGY 


REFERENCES 


1, Hamburger, C.: Experimentelle Glaucom- 


therapie, Med. Klin. 19 :1224, 1923. 

2. Duke-Elder, S.: Text-Book of Ophthalmology, 
Vol. 3, St. Louis, The C. V. Mosby Company, 
1940, pp. 3396-3398. 


3. Weekers, R.; Delmarcelle, Y., and Gustin, J.: 
Treatment of Ocular Hypertension by Adrenalin 
and Diverse Sympathomimetic Amines, Am. J. 
Ophth. 40 :666-672 (Nov.) 1955. 

4. Becker, B., and Ley, A. P.: Epinephrine and 
Acetazolamide in the Therapy of the Chronic 
Glaucomas, Am. J. Ophth. 45 :639-643 (May) 1958. 


ome 


Results of Iridencleisis in Negro and White Races 


JOHN R. CASSADY, M.D., South Bend, Ind. 


It has frequently been said that filtering 
operations are not as successful in the 
Negro as in the white race. The opinion 
that the Negro glaucoma patient is a poor 
candidate for a filtering procedure is so 
widely held that frequently another type 
of operation is performed in a situation 
where a filtering operation would be indi- 
cated if the patient were not a Negro. There 
seems to be little statistical data in the litera- 
ture to substantiate or repudiate this belief. 
Iliff! reported on 70 cases of primary 
glaumoca in Negroes in which 54.2% were 
controlled by filtering operations. This was 
not significantly different than the 59% 
successes in a group of 117 cases of filtra- 
tion surgery in white patients. He com- 
pared his Negro series from the Wilmer 
Institute to a series of white patients from 
the same institution reported by Randolph 
and Robertson.? In their series of 56 cases 
of early glaucoma and 61 cases of late glau- 
coma, iridencleisis was successful in 85% 
of early cases and successful in only 37% 
of the late cases. A large majority of the 
Negro cases in Iliff’s series had far ad- 
vanced glaucoma before they came to sur- 
gery. 

Stocker * felt that Negroes in his experi- 
ence had generally unsuccessful results 
from filtering procedures, and he preferred 
the use of cyclodiathermy as the primary 
surgical procedure for glaucoma simplex in 
Negroes. He felt that the Negro’s tendency 
for excessive scar formation is the primary 
factor to account for their poor filtration. 
Becker * was quoted as preferring cyclo- 
dialysis as the primary procedure for this 
type of glaucoma in the Negro. He felt that 
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From the Glaucoma Clinic of the Illinois Eye 
and Ear Infirmary of the University of Illinois Col- 
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the filtering operations were rarely success- 
ful in Negroes and attributed this failure to 
their racial propensity to form keloids. 
Haas® does not alter his surgery for the 
Negro, preferring a filtering procedure as 
the primary operative procedure in most 
surgical cases of glaucoma simplex. This 
paper is an attempt to establish primarily 
how satisfactory is the Negro’s response to 
a filtration procedure and then whether or 
not the surgeon’s decision as to the type of 
operation should be altered in the Negro. 
The data has been obtained by review of the 
records of the Glaucoma Clinic of the TIli- 
nois Eye and Ear Infirmary, covering a 
10-year period from 1947 to 1957. During 
this period, 237 eyes treated with iriden- 
cleisis as a primary operation were consid- 
ered suitable to be included in this analysis. 
This number does not include all of the 
filtering operations performed during this 
time. Only cases of glaucoma simplex, 
wide-angle, or chronic noncongestive glau- 
coma were considered. Angle-closure glau- 
coma cases were not included because of the 
possibility that tension might be controlled 
because of the iridectomy effect rather than 
by true filtration, thus obscuring the filtering 
potential in Negroes as compared to whites. 
These cases were all cases of iridencleises. 
Very few trephine procedures were per- 
formed, and these were omitted to eliminate 
an additional variable. The cases were di- 
vided according to the degree of field 
changes at the time of surgery. Group I 
consists of very early glaucoma showing 
enlargement or baring of the blind spot, 
nasal step formation, or Bjerrum’s scotoma. 
Group II represents cases with greater field 
loss exclusive of an extreme generalized 
constriction. Those with a 10-degree field 
or less are put in Group III. The only 
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TaBLe 2.—Normalization of Tension by 
Iridencleisis in Negro vs. White Patients 


Mo. Before 


Elevation Whites (59), % Negroes (65), % 


44 
36 
10 
5 
5 


criterion used for a successful surgical re- 
sult was the maintenance of intraocular 
tension below 25 mm. Hg in operated-on 
eyes without the use of miotics or acetazol- 
amide (Diamox). Whenever drugs were re- 
quired postoperatively to control the tension, 
it was no longer possible to be sure that 
filtration was present. Six months was 
chosen as the minimum time required to 
consider the case a success, because only 
3% of the unsuccessful group required as 
long as six months postoperatively for the 
tension to become elevated again (Table 1). 
Only a very few cases (6%) were followed 
for as short a period as six months in the 
successful group. Five cases had bilateral 
surgery with a successful result in one eye 
and surgical failure in the other eye, three 
in Negroes and two in whites. 


Results 


A summary of the results of iridencleisis 
in Negro and white patients is given in 
Table 2. Successful results were obtainable 
in 44% of the Negroes compared to 52% 
of the whites. This is not a statistically 
significant difference (P=0.2). The stage 
of glaucoma at the time of surgery did not 
appear to be important, e. g., the far ad- 
vanced glaucoma in Negroes gave appar- 
ently the best results, unlike white patients. 
Age seemed to have no influence on the 
success of surgery, the average age of 
the successful group being 58 years and the 
unsuccessful group 60 years. The average 
age of all Negro patients was 57 years and 
white patients 61 years. 
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No. 
Type of Case Eyes 
Negro 
I. Early field loss 
II. Moderate field loss 


White 
I. Early field loss.................. 
II. Moderate field loss 


Comment 


From the cases of glaucoma simplex stud- 
ied in our series using only control of ten- 
sion without medical therapy as the criterion 
for a successful surgical result, an iriden- 
cleisis is not significantly more unsuccessful 
in the Negro than in the white patient 
(44% vs. 52%). Therefore, from these 
data there is no reason to avoid a filtering 
operation in the Negro in preference to 
cyclodiathermy or cyclodialysis. In regard 
to Iliff’s suggestion that the Negro comes 
to surgery at a later stage of glaucoma, our 
group did not show this difference. There 
were approximately an equal number of 
patients in Stage III in the white and in 
the Negro group. The stage of glaucoma 
also did not seem to affect the success of 
the filtration. The average age of the posi- 
tive group as compared to the negative 
group was essentially the same, suggesting 
that there is no relationship between success 
or failure and age at the time of surgery. 

In the white patient frequently the sur- 
gical procedure of first choice is a filtering 
operation, cyclodialysis or cyclodiathermy 
being reserved for special cases or as a 
second procedure. From the results of this 
study, it would appear that the Negro has 
a good enough likelihood of successful fil- 
tration to attempt this type of surgery when 
indicated for glaucoma simplex. The Negro 
probably should not be denied a filtering 
procedure initially, with use instead of 
cyclodiathermy or cyclodialysis, procedures 
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% 
Success 
1 52 
2 34 37 ne 
3 35 
4 15 III. Field 10 degrees or less........... 44 57 aS 
: 3 8 15 116 44 
37 58 
39 46 
IIT. Field 10 degrees or less........... 45 51 
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which have been relatively unsuccessful at 
the Illinois Eye and Ear Infirmary for this 
type of glaucoma. 


Conclusion 


A few references in the literature suggest 
that filtering operations are generally un- 
successful in Negroes, cyclodiathermy or 
cycodialysis being preferred initially for 
glaucoma simplex. 

A review of iridencleisis operations per- 
formed for glaucoma simplex at the Illinois 
Eye and Ear Infirmary over a 10-year pe- 
riod included 237 eyes, 122 whites and 115 
Negroes. With use of normalization of 


tension without miotics as the criterion of 
success, there were 52% successes in the 
white group and 44% successes in Negroes, 
a Statistically nonsignificant difference. The 
cases operated on early in glaucoma were 
no more successful as a group than those 


operated on at a late stage. An unsuccessful 
result could be predicted usually within 
three months. 

In conclusion, Negroes had a high enough 
percentage of success to warrant the use 
of iridencleisis in the same situations in 
which it would be used in white patients 
with glaucoma simplex. 


921 Lincoln Way East (18). 
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Ocular Manifestations of Pituitary Tumor in 
Cushing’s Syndrome 


THOMAS P. KEARNS, M.D.; ROBERT M. SALASSA, M.D.; JAMES W. KERNOHAN, M.D., and 


COLLIN S$. MacCARTY, M.D., Rochester, Minn. 


The series of cases to be reported in this 
paper represent a most unusual group. Not 
only did the patients have an interesting 
association of pituitary tumor with Cush- 
ing’s syndrome,’ but we think that the 
ocular findings are unusual enough to war- 
rant presentation in the ophthalmic litera- 
ture. 

From discussions with colleagues and a 
review of the literature, it appears that 
ophthalmologists are not aware of the asso- 
ciation of pituitary tumor with Cushing’s 
syndrome. Furthermore, the belief still ex- 
ists that a pituitary tumor in conjunction 
with Cushing’s syndrome must be a basophil 
adenoma rather than a chromophobe adeno- 
ma. The opinion that basophil adenomas 
occur in Cushing’s syndrome stems from 
the original observations made by Cushing,” 
in 1932, on small basophilic tumors of the 
pituitary. He emphasized their possible role 
in the production of the syndrome bearing 
his name. Interest has continued in the 
relationship between the anterior pituitary 
and the adrenal cortex in patients with this 
disorder.* It is now well established that 
the typical picture of Cushing’s syndrome 
can be associated with benign or malignant 
tumors of the adrenal cortex as well as with 
adrenal cortical hyperplasia and that small 
basophilic tumors of the pituitary are not 
always present. During the past 12 years, 
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a number of patients with Cushing’s syn- 
drome who also had clinical evidence of a 
tumor of the pituitary gland have been seen 
at the Mayo Clinic. In all instances in 
which tissue was available for histologic 
study, these pituitary tumors were chromo- 
phobe adenomas and not basophil adenomas. 


Material 


Between July, 1945, and January, 1958, 
surgical exploration and histologic examina- 
tion of the adrenals were done on 156 pa- 
tients with Cushing’s syndrome; 34 of these 
patients proved to have an adrenal cortical 
tumor, whereas 122 had adrenal hyperplasia. 

Roentgenographic examination of the 
skull failed to show evidence of a pituitary 
tumor in any of the 34 patients who had 
adrenal cortical tumors, but it suggested the 
presence of a pituitary tumor either before 
or after adrenalectomy in 12 of the 122 
patients with adrenal hyperplasia. Ocular 
symptoms were present in 6 of these 12 
patients; 5 of this group had visual field 
defects of « chiasmal nature, and 4 of the 
6 patients had palsy of the third cranial 
nerve. Histologic study of the pituitary tu- 
mors was possible in all six patients, the 
tissue being obtained at craniotomy in five 
and at necropsy in one; in all instances, the 
tumors were chromophobe adenomas. 


Report of Cases 


CasE 1.—A_ 34-year-old woman with 
Cushing’s syndrome of moderate severity 
and of approximately two years’ duration 
was first seen at the Mayo Clinic in May, 
1955. Roentgenographic study of the skull 
revealed the sella to be of generous size, 
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Fig. 1 (Case 1).—Visual fields of a patient with Cushing’s syndrome and a pituitary 


tumor. a, Before craniotomy, showing incongruous right homonymous hemianopsia. 


craniotomy, showing return to normal. 


with some sharpening of the left anterior 
clinoid, suggesting the possibility of a pitui- 
tary tumor. The visual fields were normal. 
Bilateral total adrenalectomy was done in 
May, 1955. Evidences of Cushing’s syn- 
drome had disappeared three months later, 
and the patient was maintained by adminis- 
tration of cortisone and desoxycorticoste- 
rone trimethyl acetate. 

During January, 1956, headaches of in- 
creasing severity developed. Five days be- 
fore reexamination in February, 1956, 
visual difficulty appeared and progressed 
rapidly. Examination revealed paresis of 
the left third cranial nerve and incongruous 
right homonymous hemianopsia (Fig. 1a). 
The ophthalmologist interpreted these two 
findings as indicative of a left-sided chias- 
mal lesion. Roentgenograms showed en- 
largement, decalcification, and erosion of the 
sella turcica. A left carotid angiogram re- 
vealed distortion of the left internal carotid 
artery in the region of the sella due to a 
parasellar mass. 


Kearns et al. 


, After 


Craniotomy was done on Feb, 28, with 
resection of a pituitary tumor that had 
distorted the adjacent structures and in- 
vaded the cavernous sinus. It was not tech- 
nically feasible to remove the entire tumor, 
and the patient received postoperative radia- 
tion therapy. Four months later the visual 
fields had returned to normal (Fig. 1b), 
and there was only slight weakness in ele- 
vation of the left eye. 

Case 2,—A 28-year-old woman who had 
a moderately severe degree of Cushing’s 
syndrome of one to two years’ duration was 
first seen at the clinic in August, 1950. Ex- 
amination of the visual fields and roent- 
genography of the head gave normal results. 
Adrenalectomy was done in September, 
1950, with prompt remission of the signs 
and symptoms of Cushing’s syndrome. 

In May, 1955, almost five years after the 
adrenalectomy, the patient noted the rapid 
development of headaches, double vision, 
and drooping of the right upper eyelid. Ex- 
amination revealed almost complete paresis 
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of the right third cranial nerve, normal 
visual fields, and enlargement, erosion, and 
decalcification of the sella. Radiation ther- 
apy was carried out, with improvement of 
the oculomotor palsy. 

In the summer of 1958, her menses ceased 
abruptly. The headaches returned, and re- 
current oculomotor paresis plus paresis of 
the fourth and sixth cranial nerves rapidly 
developed. The right fifth cranial nerve 
also was involved, as evidenced by numb- 
ness of both cornea and face. Roentgeno- 
graphic examination showed additional 
enlargement and decalcification of the sella. 
The visual fields were still normal. 

Craniotomy in September, 1958, revealed 
a large pituitary tumor that distorted the 
adjacent structures and filled the right cav- 
ernous sinus. Six weeks after radical resec- 
tion of the tumor, the palsies of the cranial 
nerves remained, although defects in the 
visual fields could not be demonstrated. 

Case 3.—A 31-year-old woman who had 
a severe degree of Cushing’s syndrome that 
had developed slowly over the preceding 10 
years was examined at the clinic in March, 
1956. The visual fields were normal, but 
roentgenography revealed enlargement, ero- 
sion, and decalcification of the sella. Adre- 
nalectomy was performed in April, 1956, 
after which the patient received irradiation 
to the pituitary. 

Repeated examinations disclosed no fur- 
ther changes in the sella, and the visual 
fieids remained normal until October, 1957. 
At this time, the patient complained of 
headache and visual difficulty of two weeks’ 
duration. Examination of the visual fields 
revealed a chiasmal defect, although roent- 
genographic examination still indicated no 
further sellar enlargement. 

A pituitary tumor was resected at crani- 
otomy in October, 1957. The visual-field 
defect disappeared except for slight depres- 
sion of the left upper temporal field. At 
no time was there evidence of weakness of 
any ocular muscles. 

Case 4.—A 42-year-old man who had 
severe Cushing's disease of approximately 
one year’s duration was seen at the clinic 
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in August, 1951. Roentgenography revealed 
erosion of the floor and dorsum of the left 
side of the sella and a rounded shadow 
containing calcium just to the left of the 
sella. Examination of the visual fields dem- 
onstrated an arcuate defect in the left eye; 
although this is not common in patients with 
pituitary tumors, the ophthalmologist sus- 
pected that the defect was caused by the 
pituitary tumor. Adrenalectomy was done 
in October, 1951. By July, 1952, the evi- 
dences of Cushing’s syndrome had disap- 
peared. The arcuate defect in the field of 
the left eye had decreased in size, and roent- 
genograms showed the sella to be unchanged. 

In July, 1953, the defect of tlie left visual 
field had increased and slight pallor of the 
left optic disc was apparent. Ten days later 
severe headache and rapid visual loss devel- 
oped; examination of the visual fields re- 
vealed bilateral defects of a chiasmal nature. 
A large calcified pituitary tumor was re- 
sected in August, 1953. After this opera- 
tion, the visual-field defects improved; 
however, further visual loss had occurred 
by January, 1954. In addition, the patient 
now had palsy of the right third and fourth 
cranial nerves. Roentgen therapy produced 
improvement in the visual fields by July, 
1954. 

In the spring of 1955, the patient noted 
the onset of pain involving the right lower 
extremity, anorexia with vomiting, and loss 
of weight. Examination in July, 1955, re- 
vealed neurologic evidence of a lesion in- 
volving the lumbosacral plexus on the right. 
The patient continued to fail, and he died 
in September, 1955. At necropsy, Dr. 
Oliver W. Lohr, of Saginaw, Mich., found 


Fig. 2 (Case 4).—Metastatic lesions in the 
liver from a chromophobe adenoma of the pituitary. 
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a malignant pituitary tumor with metastasis 
to the liver (Fig. 2) and spinal cord. 
Case 5.—A 51-year-old man with head- 
ache, blurred vision, and ptosis of the left 
upper eyelid of three months’ duration was 
seen at the clinic in August, 1952. Exam- 
ination revealed paresis of the left third 
cranial nerve and a minimal visual field 
defect, indicating a chiasmal lesion with 
involvement of the left optic tract. Enlarge- 
ment and decalcification of the sella were 
evident roentgenographically. Craniotomy 
was done in September, 1952, and incom- 
plete removal of the tumor was performed. 
Late in December, 1952, further visual 
difficulties developed, and examination re- 
vealed partial paresis of the left third, 
fourth, and sixth cranial nerves, with slight 
increase in the visual-field defects. A sec- 
ond craniotomy was done in January, 1953. 
Complete removal was impossible, so sub- 
total removal again was performed. Post- 
operative roentgen therapy was given. The 
paresis of the cranial nerves gradually dis- 
appeared, and the field defects improved. 
Ptosis of the left upper eyelid, as well 
as double vision, recurred in May, 1954. 
Examination at that time revealed almost 
complete paresis of the left third, fourth, 
and sixth cranial nerves, with a further in- 
crease in the visual field defect. Features of 
Cushing’s syndrome now were evident. 
Adrenalectomy was done in May, 1954. 
The ocular trouble persisted after this op- 
eration. Despite further roentgen therapy, 
the patient’s condition became much worse, 
and death occurred in June, 1955. 
Case 6.—A 60-year-old woman who had 
a mild degree of Cushing’s syndrome of at 
least four years’ duration, pronounced en- 
largement of the sella and _ bitemporal 
hemianopsia was seen at the clinic in No- 
vember, 1950. The patient received roent- 
gen therapy, which produced complete 
disappearance of the field defect of the right 
eye, with only slight residual depression of 
the left upper temporal field. In February, 
1951, definite progression of the Cushing’s 
syndrome was evident. Further changes in 
the sella were not demonstrated roentgeno- 
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Total patients with adrenal 
hyperplasia 


evidence of 


pituitary tumor 
Fe] Oculor monifestations of 
P pituitary tumor 


Number of potients 


12(10%) 


Fig. 3.—Incidence of pituitary tumors associated 
with Cushing’s syndrome. 


graphically, and the visual fields were essen- 
tially normal. Bilateral adrenalectomy was 
planned in two stages, but the patient had 
a fatal pulmonary embolus soon after sub- 
total resection of the left adrenal. Necropsy 
revealed a large pituitary tumor. 


Comment 


Relationship of Pituitary Tumors to 
Cushing’s Syndrome.—The incidence (10%) 
of clinically significant pituitary tumors in 
this series of 122 patients who had Cush- 
ing’s syndrome associated with adrenal hy- 
perplasia is too high to be explained by 
mere chance (Fig. 3). At the moment, 
there appears to be little reason to regard 
the pituitary tumors in these patients as a 
reactive phenomenon secondary to adrenal 
cortical hyperfunction. The clinical course 
of the 10 patients who survived operations 
on the adrenals long enough to obtain re- 
mission of Cushing’s syndrome in no way 
suggests that the relief of the Cushing’s 
syndrome favorably influenced the clinical 
course of the pituitary tumors. In fact, the 
clinical course of seven of this group of 
patients suggests that relief of Cushing’s 
syndrome by total adrenalectomy actually 
may result in the growth of pituitary tumors. 

Visual Abnormalities—The ophthalmo- 
logic abnormalities presented by these pa- 
tients are unusual. As a group, the ocular 
findings differed from those of the usual 
patient with a pituitary tumor. The data in 
the six cases already detailed are summa- 
rized in the accompanying table. 
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Findings in Six Cases of Histologically Proved 
Pitutary Tumors in Cushing's Syndrome 


Sex 


F 1955 
F 1950 
F 1956 
M 1951 
M 1954 
F 1951 


Adrenalectomy 


Chiasmal 
Field Defects 


Paralysis 
Craniotomy of 3d Nerve 
1956 
1958 
1957 
1953 Yes 
1952 Yes 

Yes 


Yes 
No 
Yes 


Yes 
Yes 
No 
Yes 
Yes 
No 


* Craniotomy not done; tumor proved at necropsy in 1951. 


Several of the patients experienced rapid 
onset of their visual difficulties, whereas the 
usual onset of visual symptoms produced 
by pituitary tumor is insidious and the pro- 
gression is usually over a matter of months. 
One of our patients (Case 1) noted the 
onset of visual difficulty only five days prior 
to admission, at which time she was found 
to have paralysis of the third cranial nerve 
and advanced visual field defects. 

The visual field defects in this group of 
patients were of a chiasmal type but were 
not always the clear-cut bitemporal hemi- 
anopsia ordinarily seen with chromophobe 
adenomas. They tended to be of an incon- 
gruous homonymous nature, indicating in- 
volvement of the optic tract as well as the 
chiasm. 

Involvement of the oculomotor nerve is 
a relatively unusual occurrence in patients 
who have pituitary tumors. When present, 
it indicates parasellar extension of the tu- 
mor. Such involvement in one-third of these 
12 patients represents a much greater inci- 
dence than is seen in any other group of 
patients with tumors of the pituitary gland. 

Pathologic Aspects—As already noted, 
microscopic examination of the pituitary 
tumors in all six of the patients from whom 
tissue was available showed the lesions to be 
chromophobe adenomas. The cells in all but 
one of these tumors were similar to those 
seen in the usual chromophobe adenoma, 
there being only a slight amount of pleo- 
morphism and an absence of giant or hyper- 
chromatic nuclei, mitotic figures, and specific 
granules. 

The remaining tumor (Case 4) showed 
pronounced pleomorphism of the cells, with 
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hyperchromasia of many nuclei, giant cells, 
and mitotic figures. This tumor was unusual 
also because it had extended around the 
optic nerves and optic chiasm and had 
grown backward into the posterior cranial 
fossa. Numerous implants were present in 
the subarachnoid space of the spinal cord, 
which itself was invaded by tumor. Some 
nodules of tumor had surrounded the nerve 
roots of the cauda equina, which were fused 
to produce a nodular appearance. Micro- 
scopically this was a highly malignant chro- 
mophobe tumor, with great variation in the 
size of the nuclei, many of which were 
hyperchromatic (Fig. 4). The microscopic 
appearances of the tumor in the pituitary 
fossa, of its extensions to the posterior 
fossa, spinal cord, and cauda equina, and of 
the metastatic deposits in the liver (Fig. 2) 
were all similar. Such extracranial metas- 
tasis of a pituitary tumor is extremely 
unusual.** 


Summary and Conclusions 


Twelve of a series of one hundred twen- 
ty-two patients with adrenal hyperplasia and 
Cushing’s syndrome studied at the Mayo 
Clinic had clinical or histologic evidence of 
pituitary tumor. Six of the twelve patients 
had ocular abnormalities, including chiasmal 
field defects in five and paralysis of the 
third cranial nerve in four. The incongru- 
ous homonymous nature of the field defects 
and the involvement of the third nerve indi- 
cated parasellar extension of the tumor. 
This feature, plus the rapid onset of symp- 
toms, suggests that the pituitary tumors 
associated with Cushing’s syndrome are 
more active cellularly. All six pituitary 
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Case Age, Yr. 
1 

2 
3 31 

4 42 

5 51 
6 60 


CUSHING’S SYNDROME 


Fig. 4 (Case 4).—Malig- 
nant chromophobe adenoma 
of the pituitary. Some of 
the cells contain indistinct 
granules. The nuclei are 
pleomorphic, and mitotic fig- 
ures are present. Hema- 
toxylin and eosin; > 700. 


tumors examined histologically were chro- 
mophobe adenomas. 

From these observations, it appears that 
roentgenographic study of the sella should 
be routine in the initial examination and 
subsequent evaluation of patients who have 
Cushing’s syndrome. Ophthalmoscopic ex- 


aminations should be done in all such pa- 
tients. Visual fields should be plotted when 
any question exists regarding pituitary tu- 
mor. A small but significant percentage of 
patients who have Cushing’s syndrome 
associated with adrenal cortical hyperplasia 
will present roentgenologic evidence of a 
pituitary tumor. Not all of these patients 
will show visual field defects. Changes in 
the visual fields are likely to be of an incon- 
gruous homonymous nature rather than the 
more usual bitemporal hemianopsia. Palsies 
of the oculomotor nerve occur frequently. 
Both the field defects and the oculomotor 
nerve palsies indicate parasellar extension 
of the tumor. Such parasellar extension and 
the rapid onset of symptoms speak for a 
more actively behaving pituitary tumor than 
is usually seen in patients without Cush- 
ing’s syndrome. Extracranial metastasis of 
a pituitary tumor is extremely unusual, but 
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this possibility should be considered when 
one is dealing with a pituitary tumor in a 
patient who has Cushing’s syndrome. 


Mayo Clinic, Section of Ophthalmology. 
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Conjunctivoantrorhinostomy 


A Gravity Drainage Operation Utilizing the Maxillary Sinus, with 


Report of Two Cases 


JAMES E. BENNETT, M.D.; JAMES R. ARMSTRONG, M.D.; RAYMOND E. JONES, M.D., aad 


FILMORE SCHILLER, M.D., Cleveland 


Introduction 


Transplantation of the parotid duct to 
the inferior conjunctival cul-de-sac}? has 
proven to be a vision-saving measure in 
total xerophthalmia. While this procedure 
alleviates discomfort and prevents further 
visual loss, it is accompanied by an epiphora 
resulting from the excessive parotid secre- 
tions, particularly with olfactory or gusta- 
tory stimulation. The epiphora is further 
accentuated because the normal lacrimal 
drainage system is frequently completely 
obliterated by the disease process which pro- 
duced the total xerophthalmia. However, 
even the normal lacrimal drainage system 
would be totally inadequate to handle the 
flow of parotid secretions. The normal 
lacrimal secretion has been estimated at 1 cc. 
or less* per 24 hours, in contrast to a 
parotid flow of approximately 750 cc. per 
24 hours.* Thus it is apparent that in order 
to prevent epiphora after parotid duct trans- 
plantation, one must provide a drainage 
system many times more efficient than the 
normal lacrimal drainage system. Conjunc- 
tivoantrorhinostomy presents a new ap- 
proach to a gravity drainage system utilizing 
the maxillary sinus. It returns satisfactorily 
the parotid secretions from the inferior con- 
junctival cul-de-sac to the oropharynx and 
prevents all epiphora. 


Comment 


There have been many operations devised 
for the treatment of epiphora. Most of these 
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operations utilize at least a part of the naso- 
lacrimal passageway, e. g., dacryocystorhi- 
nostomy, conjunctivodacryocystostomy of 
Stallard,> and canthocystostomy of Ry- 
croft. These operations have added greatly 
to the armamentarium for the treatment of 
epiphora secondary to obstruction of the 
nasolacrimal drainage system, and each is 
brilliantly adapted to bypass obstructions in 
different portions of the system. However, 
it is readily apparent that none of these 
procedures would serve to control the 
epiphora following parotid duct transplanta- 
tion, in that they are not adapted to handle 
represents a bold concept to entirely replace 
the large volume of parotid secretion. 

Fig. 1—The positioning of the nasoantral 
window. The extent of the maxillary sinus is 
shown in dotted lines with the stent extending 
from the inferior conjunctival sac into the sinus. 
It should be noted that the nasoantral window is 


placed as far posteriorly as possible and extends 
to the floor of the maxillary sinus. 
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Fig. 2—A Caldwell- 
Luc opening showing the 
stent extending into the 
maxillary sinus. 


Canthorhinostomy as proposed by Jones * 
the nasolacrimal drainage system by creat- 
ing a passageway directly from the lacus 
lacrimalis into the nose, which functions 
entirely as a gravity system. Canthorhi- 
nostomy was considered as a possible solu- 
tion to the problem of epiphora after parotid 
duct transplantation, but it was felt to be 
inadequate for several reasons. It was be- 
lieved, first, that canthorhinostomy would 
not provide a passageway capable of han- 
dling the large volume of parotid secretion 
and, secondly, that canthorhinostomy drained 
only the lacus lacrimalis. Normally the 
lacrimal secretions pass along the lid mar- 


gins to pool in the lacus lacrimalis, and even 
with epiphora the tears spill over the lids 
only at the medial canthus. In contrast, 
after parotid duct transplantation, parotid 
secretions spill over at the lateral canthus 
as well as at the medial canthus. Thus, it is 
obvious that drainage of the lacus lacrimalis 
alone would be inadequate to prevent 
epiphora after parotid duct transplantation. 

Therefore, to prevent epiphora after 
parotid duct transplantation, an entirely new 
drainage system, independent of the naso- 
lacrimal passageways, had to be devised. 
For this system to function it must be 
adequate to accommodate the large volume 


Fig. 3—The stent 
being inserted into posi- 
tion in the inferior con- 
junctival cul-de-sac. 
When the stent is com- 
pletely inserted, it is 
covered by the lid and 
lid positioning is normal. 
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of parotid secretions and to drain the entire 
inferior conjunctival cul-de-sac purely on a 
gravity basis. The most obvious solution to 
this problem appeared to be a conjunctivo- 
antrorhinostomy, i. e., an opening from the 
inferior conjunctival cul-de-sac into the 
maxillary antrum and from the maxillary 
antrum into the posterior aspect of the nasal 
cavity. 

A search of the literature revealed no 
attempts to utilize the maxillary antrum in 
epiphora. However, Wittmaack,* the Ger- 
man physiologist, proposed transplanting the 
parotid duct to the maxillary sinus for the 
treatment of ozena. Lautenschlager* per- 
formed the operation and found it unaccept- 
able because of nasal dripping during 
mastication. Figi,® of the Mayo Clinic, 
reported a case in which the parotid duct 
was drawn into the maxillary sinus by 
cicatrization after radium treatment of an 
antral adenocarcinoma. Nasal dripping was 
so severe a problem that it necessitated re- 
moval of the duct from the antrum. It was 
concluded that in order for conjunctivo- 
antrorhinostomy to be a successful and ac- 
ceptable surgical procedure for the epiphora 
following parotid duct transplantation, the 
following criteria must be met: 

1. It must be a gravity system adequate 
to handle the large volume of parotid secre- 
tions. This was believed not to present a 
problem, inasmuch as a large patent con- 
junctival antrostomy window could be 
created, which would be completely vertical 
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Fig. 4.—The stent in 
place in the left eye. It 
is to be noted that lid 
positioning is normal and 
there is no entropion. 


and thus provide maximum gravity drain- 
age. 

2. It must drain the entire inferior con- 
junctival cul-de-sac. It was anticipated that 
drainage of the entire cul-de-sac could be 
accomplished by use of a stent which would 
prevent the occlusion of the antrostomy by 
the conjunctiva and provide a passageway 
for the secretions from the entire cul-de-sac. 

3. It must avoid pooling in the sinus to 
prevent ascending infections. This was to 
be accomplished by making the nasoantral 
opening continuous with the floor of the 
sinus. 

4. It must provide antral drainage with- 
out nasal dripping or conscious nasopharyn- 
geal drainage (postnasal drip). It was our 
conclusion that the nasal dripping en- 
countered by Lautenschlager*® and Figi® 
was because the drainage occurred anteriorly 


Fig. 5.—The stent, showing its size and con- 
figuration. The stent must be modified to meet the 
needs of the individual patient. 
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Fig. 6—A radiograph in Water's projection of 
a sialogram demonstrating the transplanted parotid 
duct. The stent is outlined with radiopaque medium, 
which was injected through the stent. A pool of 
radiopaque medium is present on the floor of the 
antrum. 


in the nose. Lautenschlager * made no nasal 
antral window and utilized only the natural 
ostium. In the case reported by Figi,® the 
nasofacial angle was destroyed and again 
the drainage was far anterior. We proposed 
to create a nasoantral window as far pos- 
teriorly as possible under direct visualiza- 
tion and thus to prevent nasal dripping. 
“Postnasal drip” has been shown by 
Proetz to be due to intermittent dripping 
of viscous secretions. We felt that this 
would present no problem, for we were deal- 
ing with a continuous flow of watery secre- 
tion, which should drain freely along the 
pharyngeal wall into the oropharynx. 


Anatomical Considerations 


In order to investigate further the feasi- - 


bility of conjunctivoantrorhinostomy, the 
details of the surgical procedure were 
worked out on the human cadaver. The 
general anatomical details of the area can 
be found in any textbook of anatomy and 
will not be mentioned here. Pertinent 
anatomical details will be discussed. 
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The conjunctivoantral window was made 
in the medial one-third of the inferior cul- 
de-sac. There are two important structures 
in this area that must be avoided. The first 
of these is the inferior oblique muscle 
arising from the oblique tubercle, and the 
second is the infraorbital nerve traversing 
the floor of the orbit. The bony window is 
placed through the rim of the orbit anterior 
to the oblique tubercle and medial to the 
infraorbital nerve. The infraorbital nerve 
exits at approximately the junction of the 
medial and middle thirds of the floor of 
the orbit. This allows one to make a bony 
opening approximately 1 cm. by 0.8 cm. 
in size into the maxillary antrum with rela- 
tive safety. 

Anatomical details with reference to the 
nasoantral window will not be reviewed here, 
but reference should be made to a good 
standard text with special attention to these 
relationships : 

1. The articulation of the inferior tur- 
binate with the maxilla, lacrimal, ethmoid, 
and palatine bones should be noted. 

2. The relation of the posterior border 
of the turbinate bone with the sphenopalatine 
arteries and nerves is of paramount import- 
ance in placing the nasoantral window as 
far posteriorly as possible. 

3. The floor of the maxillary sinus is 
lower than the floor of the nose, and this 
necessitates removal of the nasoantral sep- 
tum to prevent pooling of secretions in the 
floor of the sinus. 


Operative Technique 


A. Presurgical Evaluation.—Patients for 
conjunctivoantrorhinostomy should be care- 
fully evaluated for history of sinus disease 
or general conditions affecting the sinuses, 
e. g., bronchiectasis, allergy, and diabetes. 
The examination should include a thorough 
evaluation of the nasopharynx, choana, and 
maxillary, ethmoid, and frontal sinuses. 
Cannulation of the maxillary sinus and in- 
stillation of iodized oil (Lipiodol) is most 
helpful. 

The inferior conjunctival cul-de-sac 
should be examined, and if it is shallow 
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or symblepharon is present (as is frequently 
true after exfoliative dermatitis or pem- 
phigus) the cul-de-sac must be deepened 
before performing a conjunctivoantrorhi- 
nostomy. Reconstruction of the cul-de-sac is 
best done with an oral mucous membrane 
graft by the method of Callahan."! The con- 
junctivoantrorhinostomy operation should be 
planned in two stages. 

B. Technique of First Stage-——Under 
general endotracheal anesthesia, a sublabial 
Caldwell-Luc incision is made through the 
mucosa and carried through the periosteum 
of the anterior facial wall of the maxillary 
sinus, The periosteum is elevated carefully 
in the canine fossa so that there is no 
injury to the infraorbital nerve or to the 
previously transplanted parotid duct. With 
a curved gouge the bone is scored to create 
an opening into the maxillary sinus. The 
opening is then enlarged with a Kerrison 
punch to allow thorough visualization of 
the sinus. If polypoid degeneration or 
mucocele is present, it should be removed. 
The pseudostratified columnar ciliated epi- 
thelium lining the antrum should be pre- 
served. 

A No. 19 spinal needle is inserted into 
the nares and through the medial wall of 
the sinus below the inferior turbinate as 
far posteriorly as possible. The mucosa of 
the medial wall of the sinus is then excised, 
exposing the bone. The bone is removed 
with a gouge, exposing the nasal mucosa, 
which is then elevated. The rhinostomy is 
next enlarged posteriorly under direct vision 
to avoid branches of the sphenopalatine 
artery and nerve. The nasofacial angle of 
the sinus must be preserved to prevent nasal 
dripping. The antral wall is then removed 
to the level of the floor of the sinus to pre- 
vent pooling of secretions within the sinus. 
The nasal mucosa is incised forming a 
pedicle flap to be folded over the antral 
wall into the maxillary sinus. This aids in 
maintaining the patency of the antrorhin- 
ostomy. 

If there is any bleeding, the sinus should 
be packed with iodoform gauze. The labial 
mucosa is then closed with interrupted 000 
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plain absorbable surgical (gut) sutures. A 
pressure dressing is applied over the area of 
the Caldwell-Luc incision, care being ex- 
ercised to avoid pressure on the previously 
transplanted parotid duct. Postoperatively 
the patient is given a broad-spectrum sys- 
temic antibiotic. The sinus pack is removed 
in 48 hours, The second stage of the opera- 
tion should not be undertaken until the tissue 
reaction following the first stage of the 
operation has completely subsided. 

C. Technique of Second Stage——The sec- 
ond stage of the operation, i. e., the con- 
junctivoantral opening, is performed after 
having provided an adequate nasoantral 
window. Under general endotracheal an- 
esthesia, an incision is made through the 
conjunctiva just behind the inferior tarsal 
plate and is extended down to the anterior 
rim of the orbit. The incision is located in 
the medial one-third of the inferior cul-de- 
sac, care being taken not to compromise the 
orifice of the transplanted parotid duct. The 
periosteum of the rim of the orbit is ele- 
vated with a Freer elevator, exposing the 
rim and the floor of the orbit. The bony 
opening is outlined with a dental burr and 
then deeply scored. This opening measured 
approximately 1X08 cm. in size. 
As discussed previously, this opening is 
medial to the infraorbital nerve and anterior 
to the oblique tubercle. The bony fragment 
to be removed is grasped and is withdrawn, 
revealing the antral mucosa. The antral 
mucosa is next excised. 

Another incision is made deep in the cul- 
de-sac, posterior to the antral opening. From 
this incision triangular conjunctival flaps 
are prepared. These conjunctival flaps are 
fashioned deep in the cul-de-sac to prevent 
traction on the lid and subsequent entropion 
when they are pulled down through the bony 
opening. A 0000 black nonabsorbable sur- 
gical (silk) suture is passed through the apex 
of the triangular conjunctival flaps. These 
sutures are then attached to polyethylene 
tubing which had been passed through the 
conjunctivoantrostomy opening into the 
maxillary sinus, through the nasoantral win- 
dow, and out the nose. By this means the 
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three silk sutures are drawn out through 
the nose as the tubing is withdrawn. The 
sutures are then tied over a traction stent, 
drawing the conjunctival flaps through the 
conjunctivoantrostomy opening to line it. 

The use of a drainage stent is essential 
to the successful functioning of the opera- 
tion to provide access of the secretions to 
the antrostomy opening and to keep the 
opening patent. This stent is fashioned in 
a troughlike shape, 12 mm. in length and ap- 
proximately 3 mm. in width, with a 3 mm. 
polyethylene tube passing vertically down- 
ward from the trough. The polyethylene 
tube leaves the trough 3 mm. from the nasal 
end of the stent. The trough rests in the 
inferior cul-de-sac, preventing the conjunc- 
tiva from closing the orifice and allowing 
access of the parotid secretions to it. The 
short end of the trough extends to the 
lacus lacrimalis, thus draining it, and the 
long end of the trough drains the lateral 
portion of the cul-de-sac. This stent is made 
prior to surgery and tailored to the patient 
at the completion of the operation by grind- 
ing the plastic down to the desired size. 
If properly fashioned the stent is worn 
with no discomfort to the patient who is 
unaware of its presence. The lower lid 
should remain in apposition with the globe. 
Care must be taken not to allow the lateral 
extension of the trough to reach or to cover 
the orifice of the transplanted parotid duct. 
After placing the stent into position, anti- 
biotic ointment is instilled into the eye and 
a mononuclear dressing put into place. The 
sutures drawing the conjunctival flaps into 
the antrostomy opening are left in place. 
They drop out through pressure necrosis, 
generally after about five days, and can be 
then withdrawn from the nose. 


Report of Cases 


Conjunctivoantrorhinostomy has now been 
done on two patients with parotid duct 
transplantations for xerophthalmia, Case 
A}? and Case B, not previously reported. 
The previously described operative technique 
was followed in both cases. There was 
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minimal postoperative reaction and imme- 
diate cessation of all epiphora, The drainage 
stent was worn with complete comfort, and 
the patients were not aware of its presence. 
There has been no recurrence of traumatic 
keratitis, and the eyes have remained white. 
No complications or infections have occur- 
red. The patients complain of no postnasal 
drip. The head must be held erect during 
eating to prevent nasal dripping, but in the 
absence of olfactory or gustatory stimula- 
tion, head-positioning is not necessary. Both 
patients have adapted readily to keeping 
the head erect while eating, and they do not 
feel this to be any inconvenience. The stent 
can be changed at intervals without anesthe- 
sia but can be left in place several months 
at a time. Conjunctivoantrorhinostomy has 
made parotid duct transplantation a com- 
pletely acceptable procedure to these patients. 


Summary 
Parotid duct transplantation to the in- 
ferior conjunctival cul-de-sac has proven to 
be a vision-saving procedure in total xeroph- 


thalmia. However, epiphora from the exces- 
sive parotid secretions has limited its appli- 
cation to desperate cases with advanced 
corneal scarring, vascularization, and marked 
visual loss. Constant wiping of the eye to 
remove the excessive parotid secretions pro- 
duces traumatic keratitis. 
Conjunctivoantrorhinostomy offers an en- 
tirely new approach to the problem of 
epiphora secondary to parotid duct trans- 
plantation and provides a functional gravity 
system of drainage, capable of handling the 
large volume of parotid secretions and ef- 
fectively controlling the epiphora. This epi- 
phora has limited the application of parotid 
duct transplantation to only the most des- 
perate cases and only as a last-resort pro- 
cedure after corneal vasc:larization and 
scarring has permanently damaged the 
cornea and precluded normal visual acuity. 
The operative procedure described is rela- 
tively simple and safe, and the result is 
functional and acceptable to the patient, con- 
trolling the epiphora even during olfactory 
and gustatory stimulation. This makes 
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parotid duct transplantation acceptable to 
the patients and should broaden its applica- 
tion in xerophthalmia. The application of 
conjunctivoantrorhinostomy to other prob- 
lems of epiphora awaits further clinical eval- 
uation. 


Conclusions 


The successful application of conjunctivo- 
antrorhinostomy in two cases of parotid 
duct transplantation is reported, Conjunc- 
tivoantrorhinostomy is a new concept in 
gravity drainage systems which is completely 
independent of the normal nasolacrimal 
drainage system. Its successful application 
to the problem of epiphora following parotid 
duct transplantation has been demonstrated. 
Application of this operative procedure to 
other types of epiphora awaits further clin- 
ical investigation. 


5500 Ridge Rd. (29). 
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Ophthalmological Involvement in the Primary 


Demyelinating Diseases 


DONALD J. LYLE, M.D., Cincinnati 


This subject has been discussed pro and 
con and will continue to be an enigma until 
the etiology is established. Then and only 
in that event exacting studies and proper 
treatment can be instituted. At this time 
one does not know if the myelin destruc- 
tion, frequently with subsequent damage to 
the axis cylinders, is from bacterial infec- 
tion, toxins, poisons, or denied blood supply 
or whether the myelin, having a normal 
cycle of depletion and replenishment, is in- 
hibited in some manner from its physiologic 
ability to re-form. From pathologic consid- 
eration the possibility of re-formation is 
hindered by the development of the glial 
scar or plaque and in acute cases by meso- 
dermal infiltration. 

There are certain areas confined to the 
central nervous system which seem to have 
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a predilection for these demyelinating affec- 
tions, and many of these areas are intimately 
concerned with visual and oculogyric func- 
tions, as they contain nuclei and axons 
composing these systems. 

The optic nerve and chiasma are affected 
in most cases, the optic tracts apparently 
less frequently (Fig. 1). The lesions have 
an affinity for the white matter surround- 
ing the ventricles, particularly the posterior 
horns of the lateral ventricles, containing 
the optic radiations (Fig. 2). 

Of the cranial nerves, in addition to the 
optic nerve, the oculomotor, trochlear, 
trigeminal, abducens, facial, and vagus are 
involved in many cases. Here the lesions 
have an affinity for the white matter sur- 
rounding the aqueduct of Sylvius and fourth 
ventricle involving the medial longitudinal 
fasciculus and third, fourth, and sixth nuclei 


Fig. 1.—Plaque of mul- 
tiple sclerosis in optic 
nerve. 
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Figure 2 


with the production of ocular motor inco- 
ordination and paralysis (Fig. 3). 

In addition, sensory disturbances may 
occur with involvement of the fifth nuclei 
and their tracts. Corneal anesthesia or 
paresthesia may occur. Neuralgia resembling 
tic douloureux is rare. When the seventh 
is affected, nuclear or infranuclear facial 
paralysis develops. It may occur with sixth 
paralysis in the syndrome of Millard-Gubler. 
Involvement of the vestibular nuclei or tracts 
in the medulla, pons, and cerebellum pro- 
duces nystagmus, one of the cardinal symp- 
toms of multiple sclerosis (Fig. 4). 

The earliest symptom (outpost symptom) 
frequently is that of visual loss or diplopia. 
Although no individual symptom or limited 
group of symptoms is pathognomonic for 
multiple sclerosis, the possibility of its 
presence should be borne in mind, and, al- 
though vision clears and diplopia ceases, it 
is well, thereafter, to have examination 
made at intervals. 

The stages of symptoms may be outlined 
as follows: 
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Figure 3 
Fig. 2.—Paraventricular plaques of multiple scle- 
rosis in occipital lobe. 


Fig. 3.—Plaque of multiple sclerosis surroundi 
aqueduct of Sylvius involving oculomotor nuclei 
and medial longitudinal fasciculus. 


1. Outpost: frequently many years prior 


to other evidence. Usually transient, includ- 
ing (a) amaurosis for form and color; (b) 


Fig. 4—Plaque of multiple sclerosis involving 
vestibular nuclei 
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diplopia, rarely nystagmus; (c) corneal 
anesthesia; (d) facial paralysis. 

2. Early: the above symptoms with re- 
cessions, as a rule. However, they may 
develop insidiously and constantly with only 
minor fluctuations. 

3. Advanced: established destruction from 
old lesions frequently with the production 
of the triad of Charcot: (a) nystagmus; 
(b) disarthritic (scanning) speech; (c) in- 
tention tremor, together with new foci with 
recession of symptoms. 

4. Acute form (10%): an explosive ad- 
vent of symptoms, including blindness, 
leading frequently to early death (i. e., 
Devic’s disease) or delayed (i. e., Schilder’s 
disease ) or continued to functional recovery, 
usually with recurrent exacerbations. 

The patient with multiple sclerosis may 
complain of shimmering vision as though 
looking through heat waves or flowing water. 
Vision may be distorted, become piecemeal, 
or be lost. These affections frequently ap- 
pear suddenly and may rather rapidly dis- 
appear. 

It has been stated before, and I shall 
repeat, that the pallor of the disc does not 
necessarily reflect the amount of atrophy or 
loss of vision. Good vision and normal fields 
may be present with pale discs, and vision 
may be greatly impaired with discs of nor- 
mal appearance. 

Some authors state, and I quote, “it is 
clear, therefore, that there is only one com- 
mon cause of unilateral retrobulbar neuritis, 
namely multiple sclerosis” ' whether it oc- 
curs early as an outpost symptom and the 
first manifestation or later along with or 
after other symptoms have appeared. Some 
may question this statement. It is difficult 
to determine the percentage in such an ob- 
scure affection. 

The pupils may be unequal in size with 
sluggish reaction or hippus. Extraocular 
muscle balance may be disturbed. The ab- 
ducens is most frequently involved, the 
oculomotor less; the trochlear usually es- 
capes. Version and vergence weakness indi- 
cating brain stem lesions may occur. Vertical 
movement is less frequently affected until 


Lyle 


later stages. It may be necessary to resort 
to extreme version to reveal muscle weak- 
ness or nystagmus. 

Nystagmus is rhythmic and with a slow 
and quick phase and is, therefore, of vestib- 
ular type. Nystagmus is usually horizontal 
but may be rotatory or vertical. Monocular 
or jelly-like nystagmus is suggestive of 
multiple sclerosis. Nystagmus may have re- 
cessions, as do other symptoms, Induced 
optokinetic nystagmus may be affected. In 
these various forms there is nothing pathog- 
nomonic of multiple sclerosis, the symptom 
and type pointing only to the location of the 
lesion. 

Vertigo of vestibular and cerebellar origin 
is aggravated by movement. The lesion may 
include the vagus nucleus producing nausea 
and vomiting. Deafness and tinnitus are 
rare. Emotional disturbances, such as 


euphoria and eutonia from lesions involving 
the thalamus, may be present. 

It has been found that sensory symptoms, 
which include visual, have a greater tendency 
to remit than do motor symptoms, which 


have a greater tendency to progress. Multi- 
ple are less favorable than solitary symp- 
toms. However, one symptom is of doubtful 
significance regarding diagnosis. 

The primary demyelinating diseases first 
affect the myelin sheath, sparing the axis 
cylinder until secondary changes take place. 

The various forms of this primary de- 
myelinization are (1) multiple sclerosis, (2) 
encephalitis periaxialis diffusa of Schilder, 
and (3) neuromyelitis optica of Devic. Less 
common and with rare ophthalmological im- 
plications are the familial leukodystrophies 
(Merzbacher-Pelizaeus, Scholz, and Krabbe) 
and encephalitis periaxialis concentrica of 
Balos. 

-The present opinion among authorities 
is that these conditions are a variant of the 
same process and that the virulence of the 
agent, the resistance of the host, and also 
the duration of the illness determine the 
type and form of the affection. 

Primary demyelinating disease may be 
classified into acute and chronic forms and 
the pathology tabulated as follows : 
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A. Destruction Acute 


1. Myelin sheath 


2. Axis cylinders 
3. Cellularity 


Complete disintegration 


Complete disintegration 
Cellular reaction with macro- 


Chronic 

Selective & less destructive le- 
sions 

Involved later & selective 

Minimal cellular reaction 


phages, microglial elements, 
cytoplasmic glial cells 


4. Vascular involvement 

bosis 

5. Necrosis Extensive 
B. Repair 

1. Gliosis 

2. Fibrosis 


3. Type of Lesion 


Absent 


There may be some association with the 
systemic blood pressure, as it has been 
found that exacerbations and remissions run 
parallel with its fall and rise. Whenever 
blood pressure rises spontaneously before 
or during an attack the prognosis for re- 
covery from an episode is good. If the 
blood pressure remains unchanged or falls 
there is a probability that permanent damage 
may occur. 

With unknown etiology there is no spe- 
cific treatment. Supportive and symptomatic 
treatment, when possible, may help. How- 
ever, therapeutic nihilism should not be 
condoned, One must remember that emotion, 
fatigue, exertion, and excessive heat or cold 
aggravate the condition. Psychologic therapy 
may help in selected cases. 

So far this discussion has been confined 
chiefly to the most frequent chronic form 
of primary demyelinating affections, termed 
multiple sclerosis or disseminated sclerosis. 

An acute form which leads to loss of 
sight is found in neuromyelitis optica, or 
Devic’s disease. It is characterized by ne- 
crosis with destruction of the axis cylinders 
and cavitation, instead of plaque for- 
mation. A majority of cases show failing 
vision as the first symptom. Loss of vision 
is usually bilateral and rapidly progres- 
sive, terminating in light perception or 
total blindness. The pupils are frequently 
dilated and react sluggishly, if at all, to 
light. Depending upon the location of the 
lesion the discs may be normal or show 
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Venous congestion & throm- 


Present if time permits 
Infiltrative margins may ex- 
tend into gray 


Not evident 
Not evident 


Present (plaques) 

Absent 

Sharp margins with slight ac- 
tivity confined to white matter 


edema or inflammation, later with primary 
or secondary atrophy. The optic chiasma 
and tracts are usually involved. 

Diplopia and nystagmus are only oc- 
casionally found. The hemispheres and brain 
stem are rarely affected. The cord is in- 
volved in this acute myelitis along with the 
visual system with symptoms of pain, par- 
esthesia, and paralysis of the extremities. 
With involvement of the cervical cord the 
respiratory centers may be affected. 

Neuromyelitis optica frequently pro- 
gresses to fatal termination within several 
weeks. Some cases show slight remission 
with increasing severity to death within 
several months or occasionally may continue 
usually after some remissions to complete 
or partial recovery. The affection may occur 
earlier, seldom later, in life than multiple 
sclerosis, which is chiefly diagnosed in the 
second and third decades. Devic’s disease 
may stem from or be associated with an 
upper respiratory infection. This condition 
should be differentiated from acute dissem- 
inated encephalitis and acute myelitis. 

Another variant is the diffuse periaxial 
encephalitis of Schilder, a progressive sub- 
cortical encephalopathy. This condition is 
characterized by a massive and extensive 
demyelinization of the white matter of the 
subcortical cerebral hemispheres, with con- 
siderable predilection for the occipital lobe 
with implication of the visual system. The 
plaques resemble those of multiple sclerosis 
but are usually more extensive. 
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The arcuate fibers are usually preserved, 
but the white matter, especially surrounding 
the ventricles, is affected. As the white mat- 
ter, enclosing the posterior and a portion 
of the temporal horns of the lateral ven- 
tricles, contains the optic radiations, visual 
field loss is frequently encountered. If the 
lesion is extensive, so-called cerebral blind- 
ness occurs frequently, with involvement of 
the visuopsychic areas. I recall several in- 
stances of denial of blindness, although the 
patient was completely blind. There also 
were signs of involvement of the psychic 
areas in the production of Anton’s syn- 
drome. As the process is most frequently 
bilateral, loss of both fields rather than 
homonymous loss is found. In these cases 
ophthalmoscopic examination of the fundus 
may reveal nothing abnormal with normal 
pupillary reflexes. 

As the occipital lobes are frequently the 
first implicated, visual symptoms predom- 


inate from the beginning. The forward prog- 
gress through the white matter of the brain 
produces additional sensory and motor 


symptoms and psychic disturbances. The 
cranial nerves, especially the optic and 
auditory, may suffer demyelinization. 


The primary demyelinating diseases re- 
main one of our greatest challenges. We 
have seen that ophthalmology plays a pri- 
mary and major role. Eye symptoms in this 
affection were first noted and described 
over 100 years ago. We now await the 
discovery of the etiology, the greatest ob- 
stacle in the conquest of this dreaded dis- 
ease. 


411 Oak St. (19). 
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Some Neuro-Ophthalmological Considerations in 
Cerebral Vascular Insufficiency 


Carotid and Vertebral Artery Insufficiency 


WILLIAM F. HOYT, M.D., San Francisco 


Introduction 


Transient visual disturbances, blindness, 
homonymous hemianopsia, and diplopia are 
not infrequently important signs of cerebral 
vascular insufficiency. It has become evident 
that vascular insufficiency in various areas 
of the brain is the result of progressive 
reduction of blood flow by arteriosclerotic 
narrowing or obstruction of major vessels 
supplying the brain combined with transient 
periods of reduced systemic blood pressure 
(postural hypotension, cardiac arrhythmias, 
hypotensive drugs, etc.).? 

Syndromes of insufficiency of the major 


vessels of the brain are now better recog- 
nized and more clearly defined.? Recognition 
of these syndromes has been aided greatly 
by careful clinical study of the prodromal 
symptoms of patients who eventually de- 
veloped strokes from complete occlusion of 
these vessels. 


The importance of occlusive disease of 
the extracranial portions of the cerebral 
vessels (approximately 25% of patients with 
symptoms of cerebrovascular insufficiency )* 
is now widely recognized. Although the 
symptomatology of thrombosis of the carotid 
and vertebral systems has received much 
attention in the literature, the transient 
symptomatology of incomplete occlusion is 
generally less well appreciated, especially 
by physicians in fields other than neurology. 
Improved arteriographic techniques have 
made possible the demonstration of obstruc- 
tive carotid and vertebral disease;,* and 
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recent advances in vascular surgery have 
opened the possibility of definitive treat- 
ment of these patients. 

Ocular signs and symptoms in insuffi- 
ciency of the carotid and vertebral systems 
are so common that it falls upon the ophthal- 
mologist as well as the internist, neurologist, 
and surgeon to recognize these syndromes 
and to direct these patients to proper care. 
It is the purpose of this paper to discuss 
the problems of cerebral vascular insuffi- 
ciency as they bear upon the visual system. 
This report deals with the transient revers- 
ible symptoms which make up the syndromes 
of intermittent insufficiency of the extra- 
cerebral portions of the carotid and vertebral 
arteries. 


General Considerations of Cerebral 
Vascular Insufficiency 


Temporary hypoxia in the terminal areas 
of the cerebral vascular tree causes a wide 
variety of signs and symptoms in patients 
with cerebral vascular insufficiency. The 
portion of the brain involved is determined 
by the adequacy of blood flow through the 
various arteries of the brain. When the 
blood flow is restricted in a particular 
artery a relatively minor drop in systemic 
blood pressure (or a transient mechanical 
reduction in the size of the lumen of the 
artery) may cause a sufficient drop in pres- 
sure in the terminal branches of that artery 
to produce hypoxic changes.’ Certain parts 
of the central nervous system are more 
sensitive to hypoxia than others. These parts 
are the grey matter of the cerebral cortex, 
the retina, the basal ganglia, and the cortex 
of the cerebellum.® The duration of hypoxia 
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necessary to produce physiological cessation 
of function in various areas of the central 
nervous system varies greatly. The amount 
of anoxia a particular tissue can withstand 
before permanent death of cells occurs also 
varies with the particular tissue involved. 
Anoxia, for example, causes rapid cessation 
of retinal function followed by cessation of 
cortical function. Continuation of the anoxic 
state, however, causes death of cortical cells 
long before it causes death of retinal cells. 
Anoxia of the cord or brain stem causes 
late “drop out” of function and an even 
later death of cells. 

Certain terminal areas of vascular supply 
exist in the brain. These are the border 
zones between the terminals of the anterior, 
middle, and posterior cerebral arteries. 
Other border zones exist at the terminals 
of the inferior and superior cerebellar 
arteries. Since the posterior portion of the 
brain, including the visual areas, is supplied 
by the terminals of the posterior, the middle 


and the anterior cerebral arteries, it is an 
important border zone which is particularly 
vulnerable to generalized brain hypoxia.* 

It is apparent when considering transient 
symptoms of vascular insufficiency that fac- 
tors of (1) systemic blood pressure, (2) 
blood flow in major and minor cerebral 
vessels, (3) specific sensitivity of various 
parts of the central nervous system to 
hypoxia, and (4) collateral circulation all 
play a role in the determination of symp- 
toms which may appear in a particular 
person. 

When considering the transient signs of 
cerebral vascular insufficiency we are con- 
cerned with reversible changes lasting only 
a few seconds or minutes before normal 
function returns. Repeated attacks of anoxia, 
some in excess of the critical period, cause 
progressive destruction of nerve cells and 
lead to permanent residua. 

Symptoms resulting from insufficiency of 
blood flow in the major vessels (the carotid 


OPHTHALMIC ARTERY 
SYMPTOMS 


TRANSIENT MONOCULAR 
BLINONESS 


RETINA 


ANTERIOR CEREBRAL 


SYMPTOMS 
MOTOR WEAKNESS OR 


ANTERIOR CEREBRAL 
SYMPTOMS 


PARESTHESIAS 
OF THE LEG 


MIDDLE CEREBRAL 
SYMPTOMS 


CAROTID > 


MOTOR WEAKNESS SUPPLY 


OF THE FACE, ARM 
OR HAND 


APHASIA 


POST. 
COMMUNICATING A. 


CEREBRAL CORTE, 


aA 
OPHTHALMIC A. 


MOTOR WEAKNESS OR 
PARESTHESIAS 
OF THE LEG 
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OR HAND 


PARESTHESIAS 
OF THE FACE, ARM 
OR HAND. 


MIDOLE 
CEREBRAL A 
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A. 

VERTEBRAL- “OH 
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SYMPTOMS 
TRANSIENT BLINDNESS 


CEREBRAL 
SYMP 


TRANSIENT BLINDNESS 
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( HEMIANOPIC) 
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CEREBELLAR-BRAIN 
STEM SYMPTOMS 


ATAXIA, VERTIGO, TENNITI/S 
DIPLOPLIA, NAUSEA 


Fig. 1—Transient symptoms of cerebral vascular insufficiency. The carotid and vertebral- 
basilar systems are indicated centrally. The gray band represents the terminal areas of supply 
of these two systems. Hypoxia may occur at any position on this gray band as a result of 
decreased blood flow to that area. The wide variety of ophthalmological and neurological symp- 


toms which may result are indicated. 
Hoyt 
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CAROTID INSUFFICIENCY 


DEPT. OF OPHTHALMOLOGY 


Fig. 2—Carotid in- 
sufficiency. Diagram A 
represents the left 
carotid system. An 
obstruction to blood 
flow at the left carotid 
bifurcation (a) may 
cause intermittent hy- 
poxia at the terminal 
area of supply of this 
vessel. The shaded 
area on the surface of 
the brain indicates the 
supply area of the left 
carotid artery. The 
stippled area is the ap- 
proximate border zone 
between the anterior 
and middle cerebral 
arteries. Hypoxia is 
often more pronounced 
in these areas. The 
hypoxia which may 
occur in the retina of 
the homolateral eye is 
also indicated. Two 
sources of collateral 
circulation for the 
carotid system are 
shown. (b) Represents 
the external carotid- 
ophthalmic artery col- 
lateral supply. (c) 
Represents the an- 
terior communicating 
artery collateral sup- 
ply. Diagram B shows 
the branches of the 
left internal carotid 
artery. 
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and vertebral-basilar systems) can be sum- 
marized with a diagram (Fig. 1). 


Syndrome of Intermittent Insufficiency 
of the Carotid Arterial System 


General Considerations —Much has been 
written about the symptoms of thrombosis 
of the carotid artery, but the premonitory 
symptoms of this condition have received 


less detailed attention. Millikan and Siekert,” 


in discussing these symptoms, referred to 
the “syndrome of intermittent insufficiency 
of the carotid system.” 


The branches of the internal carotid 
artery are the ophthalmic, the anterior 
choroidal, the anterior cerebral, and the mid- 
dle cerebral artery. The frontal lobe, part 
of the temporal lobe, the parietal lobe, the 
corpus striatum, and the internal capsule 
are supplied by this artery. Intermittent 
vascular insufficiency in the supply area of 
the internal carotid artery can produce a 
wide variety of symptoms depending on the 
locus of maximal hypoxia. The syndrome 
involves intermittent attacks of contralateral 
impairment of motor or sensory function 
sometimes associated with disorders of 
speech and homolateral involvement of vis- 
ion (e, g., on the side of the artery affec- 
ted)** (Fig. 2). Convulsive activity and 
altered states of consciousness are not part 
of the syndrome.‘ The patient after each 
episode recovers without residual neuro- 
logical deficit. Other symptoms manifested 
in the syndrome are those of persistent head- 
ache (usually homolateral) and dizziness. 


Progression of the occlusive process to 
thrombosis of the carotid artery is a com- 
mon occurrence. Sudden occlusion of an 
already constricted carotid artery causes 
signs and symptoms with which we are very 
familiar. Loss of consciousness, contralateral 
hemiplegia and hemianesthesia (involving 
the face, arm, and leg), contralateral 
homonymous hemianopsia, and homolateral 
Horner’s syndrome are some of the main 
features.® Insidious occlusion of the carotid 
may be so completely compensated by col- 
lateral circulation from the vertebral system 


Hoyt 


and the other carotid system via external 
maxillary anastamoses and the circle of 
Willis that little or no contralateral motor 
or sensory phenomena occur. Symptoms of 
such insidious total occlusion are similar to 
those of simple insufficiency of the carotid 
arteries. The intermittent insufficiency syn- 
drome of the carotid system may be caused 
by narrowed vessels or by occluded vessels 
with border-line collateral circulation. 


The diagnosis of carotid insufficiency is 
supported by the finding of a bruit over the 
carotid bifurcation or over the supraclavic- 
ular area’ (when the proximal “take-off” 
of the common carotid artery is constricted). 
These bruits may be audible over the eyeball 
or in the temporal area.’ Digital compres- 
sion of the carotid artery on the unaffected 
side may reproduce the symptoms."! Poor 
pulsations in the common carotid artery 
are also helpful when noted; however, when 
the main obstruction to blood flow is in the 
internal carotid artery, pulsations in the 
common and external carotid may be 
entirely normal. The presence of sys- 
temic hypertension or hypotension and 
evidence of peripheral vascular occlusive 
disease elsewhere is very common in these 
patients.* Atheromatous plaques are the 
usual cause of vascular insufficiency in the 
carotid system. Trauma and some rarer 
forms of arteritis may obstruct the carotid 
system at the aortic arch, Accurate demon- 
stration of the sites of narrowing is possible 
through improved techniques of arteriog- 
raphy. The sites of occlusion are most 
frequently found at the bifurcation of the 
common carotid artery and less commonly 
in the innominate artery and at the proximal 
“take-off” of the left common carotid artery 
from the aorta” (Fig. 3). 

Recent advances in surgery of the carotid 
arteries by bypass grafts and by endarterec- 
tomy make possible the restoration of nor- 
mal blood flow and may be life-saving 
procedures for patients with impending oc- 
clusion of these vessels.*" The use of anti- 
coagulants alone may be of value in some 
patients.”® 
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Fig. 3.—Various sites of segmental arteriosclerotic arterial _narrowings in the carotid and vertebral 


arterial systems. (a, b) Obstructions at the proximal “take-off’s” at the aortic arch. (c) Obstruction in 
the proximal “take-off” of the common carotid from the innominate artery. (d, g) Other sites of obstruc- 


— of the common and internal carotid arteries. (h,/) Sites of obstruction of the vertebral-basilar arte- 
rial system. 
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Neuro-Ophthalmological Considerations 
in Intermittent Insufficiency Syndromes 
of the Carotid System 


1. Visual disturbances 

2. Ocular signs 

3. Ophthalmoscopic findings 

4. Ophthalmodynamometry 

The Visual Disturbances of Carotid In- 
sufficiency.—Transient monocular visual loss 
is the hallmark of carotid insufficiency.“ 

This type of visual loss occurs rapidly. 
The duration of blindness may be seconds 
or minutes. Vision returns as fast as it 
disappeared. During an attack the patient 
usually suffers total monocular loss of vis- 
sion. Visual loss may be only partial, and 
in this event rapid onset of monocular 
blurred vision, which may be associated with 
a color sensation, such as yellow or green, 
may be the only symptom noted by the 
patient. Vision returns completely, and no 
residua can be found in the visual fields 
even after repeated attacks. 

A single episode of transient monocular 
blindness without other neurological signs 
or history of contralateral transient weak- 
ness or paresthesias presents the ophthal- 
mologist with a difficult diagnostic situation. 
Wagener,” in discussing this type of visual 
loss (amaurosis fugax) lists in the differ- 
ential diagnosis migraine, impending closure 
of the central retinal artery, and temporal 
arteritis. Loss of vision in all cases is the 
result of retinal ischemia produced by cir- 
culatory failure. Carotid insufficiency should 
be considered as one of the commonest 
causes of this symptom. 

In 1958, Hollenhorst ?* noted in his series 
that 48 of a total of 86 patients with inter- 
mittent insufficiency of the carotid artery 
suffered monocular attacks of visual loss. 
Only 2 of his 38 patients with complete 
closure of the internal carotid artery suf- 
fered from this symptom. 

Considerable controversy exists concern- 
ing the mechanism which produces this type 
of blindness in carotid artery disease.’® 
Most investigators (Denny-Brown,! for ex- 
ample) consider it as an episode of arterial 
insufficiency in an “end-artery,” precipitated 
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by changes in systemic blood pressure or 
cardiac output in the presence of impaired 
blood flow in the carotid system. Apparently 
only minor changes in blood pressure are 
necessary to produce retinal ischemia when 
the lumen of the internal carotid is nar- 
rowed by atheromatous changes. The rapid- 
ity of retinal functional “drop out” is 
demonstrated by the black-out of vision ex- 
perienced by aviators during a short-radius 
turn. Here functional visual loss occurs 
prior to the loss of consciousness. 

Attacks of monocular blindness in pa- 
tients with carotid disease may last as long 
as 10 minutes. Yet permanent visual loss 
is seldom encountered. Weinberger has 
shown in experiments with dogs that cells 
of the cerebral cortex can withstand only 
three to five minutes of anoxia before 
permanent damage occurs. The retinal cells 
apparently are more resistant to hypoxia. 
This was demonstrated by Popp '* who 
showed that the retina of the rabbit can 
withstand at least 15 minutes of total 
ischemia and still regain normal function. 
Popp also showed that partial function 
returns after 30-75 minutes of retinal 
ischemia. 

The retina seems then to: be a sensitive - 
indicator of insufficiency of carotid blood 
flow in some patients. In the greup of pa- 
tients who have carotid insufficiency but do 
not manifest episodes of monocular blind- 
ness, collateral circulation to the ophthal- 
mic artery must be sufficient to preclude 
attacks of retinal ischemia. 

Transient hemianopsia is rarely a part 
of the carotid insufficiency syndrome.* The 
terminals of the carotid system supply the 
cerebral cortex in the areas supplied by the 
anterior and middle cerebral arteries. 
The phenomenon of intermittent cerebral 
anoxia is an expression of insufficiency in 
the terminals of these arteries. Symptoms 
occur in the most sensitive areas, the cortex. 
The white matter, of which the chiasm, the 
optic tracts, and the optic radiations are a 


part, is resistant to hypoxia.® 


* An exception to this rule is noted in the final 
section of this report. 
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Ocular signs of Carotid Insufficiency.— 
In the usual patient with intermittent carotid 
insufficiency examination of the eye (with 
the exception of ophthalmodynamometry, to 
be discussed subsequently) is entirely nor- 
mal, Examination of the extraocular muscles 
is almost invariably normal. One might 
speculate whether intermittent ptosis or lid 
retraction with concomitant accommoda- 
tive changes could occur as a symptom of 
carotid insufficiency. O’Doherty and Green *° 
recently discussed Horner’s syndrome in 
carotid thrombosis. Elander, Bedrossian, and 
Schaerer *! reported a case of lid retraction 
and mydriasis with common carotid throm- 
bosis. 

The pupillary light reflex is absent during 
an attack of monocular blindness. 

Ocular hypotension may be associated 
with unilateral carotid insufficiency, but this 
is a far commoner finding after unilateral 
carotid thrombosis. This hypotension ap- 
parently is an expression of the reduced 
blood flow through the ciliary body. 

A bruit audible over the eye and some- 
times audible to the patient may be one of 
the earliest signs of carotid insufficiency.’” 
This bruit may originate in the neck or may 
originate in the area of the carotid siphon. 

Denny-Brown has noted unilateral prop- 
tosis of mild degree occurring in patients 
who have developed an efficient collateral 
circulation around an occluded internal 
carotid via the external maxillary branches 
of the external carotid and the homolateral 
ophthalmic artery. 

Ophthalmoscopic Findings in Carotid In- 
sufficiency. —Between attacks of blindness 
examination of the ocular fundus is rou- 
tinely unimpressive. Sclerotic changes in the 
retinal arterioles are common. Hollenhorst '* 
has mentioned that in a hypertensive sub- 
ject retinal vessels on the side with obstruc- 
tive carotid disease may appear less 
hypertensive (wider) than those in the op- 
posite eye. When the pressure in the retinal 
artery is markedly reduced slight digital 
pressure may produce total collapse of the 
retinal artery (Denny-Brown)." 
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Wagener © noted that the retinal arteries 
may appear “spastic” during an attack of 
monocular blindness. The retina presents 
the picture of early ischemic neuroretinopa- 
thy. 

Optic atrophy has been included among 
the findings in carotid thrombosis (Walsh).?* 
In recent large series of total occlusion 
reported in the literature optic atrophy has 
been a rarity, and when it occurs it occurs 
as a result of thrombosis in the carotid 
siphon with extension into the ophthalmic 
artery.** It is not a finding associated with 
intermittent insufficiency of the carotid 
system. 

Ophthalmodynamometry in Carotid In- 
su fficiency.—Measurement of retinal artery 
blood pressure with an ophthalmodynamom- 
eter in patients with insufficiency or 
thrombosis of the carotid arteries has re- 
ceived considerable attention in recent 
years.***5 Hollenhorst '* reported that 72% 
of his series (124 patients) of proven cases 
of carotid insufficiency or thrombosis 
showed a reduction of 15-25 mm. in the 
diastolic pressure in the ophthalmic artery 
on the side of the involved carotid. He 
emphasized that a difference in the measure- 
ments on the two sides was more significant 
than subnormal readings on both sides. 
Diastolic readings are more reliable for 
comparison than systolic readings. 

Ophthalmodynamometric — measurement 
provides one of the few objective ophthal- 
mologic findings in the carotid insufficiency 
syndrome. Twenty-five per cent of patients 
with carotid insufficiency, however, show no 
measurable difference in retinal artery pres- 
sure on the two sides.'* 

Ophthalmodynamometry is a useful guide 
in the evaluation of sufficiency of the carotid 
system. It is of particular value in the 
observation of patients before and after 
carotid surgery.” 


Intermittent Insufficiency of the 
Vertebral-Basilar System 


General Considerations —The vertebral- 
basilar system is the posterior circulatory 
system of the brain. The system consists of 
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Fig. 4.—Intermittent insufficiency of the vertebral-basilar arterial system, Diagram A represents 
(stippled area) the terminal areas of the vertebral-basilar arterial system. Frequent bilateral visual dis- 
turbances and symptoms arising from the posterior fossa are explainable by the concentration of hypoxic 
effects in the posterior areas of the brain indicated in the Diagram. (a) Indicates a common extracranial 


site of vertebral artery narrowing. Diagram B indicates in black the branches of the vertebral and 
basilar artery. 
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the two vertebral arteries, which arise from 
the subclavian arteries, traverse the neck 
in the vertebral canals of the cervical verte- 
bral, and unite within the cranium to form 
the basilar artery, which in turn supplies 
branches to the brain stem, branches to the 
cerebellum, and, finally, branches (the pos- 
terior cerebral arteries) which terminate in 
the occipital lobes. The vertebral or verte- 
bral-basilar system seems a better term than 
the basilar system when discussing insuffi- 
ciency syndromes, for the obstructions to 
blood flow are often located extracranially 
in the cervical portion of the vertebral 
arteries. 

Occlusion or impairment of blood flow by 
atheroma usually occurs in the older age 
group. Atheromatous disease more fre- 
quently than not is present in other major 
vessels of the trunk, neck, and extremities. 
Sites of obstruction were investigated by 
Hutchinson and Yates 27 and were reported 
recently by Field, Crawford, and De Bakey.* 
Internal narrowing commonly occurs in the 
vertebrals at the proximal “take-off” from 


the subclavian arteries but may occur at 
any point within the neck or at the junction 
with the basilar artery. Narrowing of the 


lumen of the basilar artery itself by 
atheroma is a common occurrence (Fig. 2). 

Variation in the size of the vertebral 
arteries is great. Hutchinson and Yates 27 
found them equal in size in only 8% of 
their cases. It is evident from this fact alone 
that only a single vertebral need be nar- 
rowed (when it is the larger member of the 
pair) to produce circulatory insufficiency in 
the “posterior arterial system” of the brain. 

Transient insufficiency in the vertebral- 
basilar system may be produced by certain 
mechanical factors as well as arteriosclerosis, 
and these mechanical factors are of im- 
portance in younger persons who do not 
suffer from degenerative arterial disease. 
De Kleyn ** demonstrated clinically and at 
autopsy that extension of the neck and rota- 
tion of the head can cause constriction and 
even occlusion of the vertebral artery on 
the side opposite the direction of rotation. 
Biemond,”® in 1951, Ford and Clark,®® in 


134/268 


1956, and Tatlow and Bammer,*' in 1957, 
also have confirmed these findings. 

As in the syndrome of carotid insuffi- 
ciency, variation in blood pressure or cardiac 
output in the presence of a diseased verte- 
bral or basilar artery can cause insufficiency 
in the terminals of the system. The border 
zones (A) between the superior and the 
inferior cerebellar arteries and (B) at the 
posterior poles of the occipital lobes are 
the target areas for intermittent hypoxia 
(Fig. 4). Small terminal vessels in the brain 
stem are more critical in basilar insuffi- 
ciency (because of local changes in the 
proximal take-off of these branches in the 
basilar artery) and are of less importance 
in vertebral insufficiency. The signs and 
symptoms of basilar artery thrombosis are 
well known, but, as Millikan and Siekert 
point out, little attention has been devoted 
to the prodromal symptoms of thrombosis 
of the vertebral or basilar arteries. These 
prodromal symptoms make up the syndrome 
of intermittent insufficiency of the vertebral- 
basilar system. Ford,** in 1952; Millikan 
and Siekert,3? in 1955; Ford and Clark,” 
in 1956, and Duffy and Jacobs,* in 1958, all 
discussed or noted the symptoms of insuffi- 
ciency of this system. 

Symptoms vary with the site of obstruc- 
tion, collateral blood supply via the posterior 
communicating arteries, and cardiac output. 
The symptoms have an abrupt onset, last 
seconds to minutes, and then disappear with- 
out neurological residua. Repeated attacks 
may occur over a period of months before 
a frank “stroke” occurs. 

The transient symptoms of intermittent 
vertebral-basilar insufficiency are many and 
varied. They include the following : 

. Headache 

. Dysarthria 

. Dysphagia 

. Paresthesia in the face, one arm, or 
half of the body 
5. Hemiplegia or hemiparesis (alterna- 
tion of sides involved, or bilateral in- 
volvement ) 

. Vertigo, dizziness, and nausea 

. Unilateral tinnitis — 
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8. Clouding of consciousness, loss of 

consciousness, or confusion 

9. Diplopia 

10. Ptosis 
11. Loss of vision (bilateral blurring or 
hemianopic visual loss) 

It is difficult on clinical grounds to dif- 
ferentiate vertebral insufficiency proximally 
in the neck from insufficiency of the basilar 
artery. Duffy and Jacobs * claim unilateral- 
ity of symptoms favors vertebral insuffi- 
ciency and bilaterality favors vertebral or 
vertebral-basilar involvement. Most impor- 
tant, however, is the recognition of the syn- 
drome as a whole and the consideration in 
each case that the pathological obstruction 
might be in the neck. Some of these proxi- 
mal vertebral stenoses are amenable to sur- 
gery (De Bakey).™ 


Neuro-Ophthalmological Considerations 
in the Syndrome of Intermittent 
Insufficiency of the Vertebral 
System 

Visual Disturbances—Two types of vis- 
ual disturbance occur in this syndrome: 
transient bilateral blurring of vision, or loss 
of vision, and diplopia. 

Episodes of blurring of vision are sudden 
in onset and of short duration and disap- 
pear as quickly as they appear. Attacks are 
often accompanied by dizziness, vertigo, or 
transient tinnitis or by any of the various 
symptoms of  vertebral-basilar  insuffi- 
ciency.**-*3 Blurring is usually bilateral and 
may be so severe that the patient is momen- 
tarily blind. Occasionally the attack of visual 
loss is accompanied by the sensation of 
flashing lights. The visual loss is cortical 
in location, and therefore the patient seldom 
experiences the sensation of the “black-out” 
of vision characteristic of the retinal ische- 
mic attacks. 

The terminal branches of the basilar 
artery are the calcarine branches of the 
posterior cerebral arteries. A drop in blood 
pressure in the presence of embarrassed 
blood flow in the vertebral-basilar system 
should invariably cause visual symptoms. 
However, the collateral circulation to the 
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occipital lobes via the posterior communi- 
cating arteries from the carotid system may 
explain in some cases the absence of such 
symptoms, Furthermore, as. in other types 
of cortical blindness, nonawareness of the 
blindness is often a factor (Anton’s syn- 
drome) and may in some cases explain 
the patient’s denial of difficulties with vision. 
If bilateral blindness can occur, it would 
seem probable that hemianopic visual loss 
could also occur. Insufficiency of the verte- 
bral-basilar system may cause transient 
homonymous hemianopsia. Differences in 
the sufficiency of the two posterior cerebral 
arteries or differences in the adequacy of 
collateral circulation (via the circle of 
Willis) to the occipital lobes plays an im- 
portant role. 

Transient Diplopia—Diplopia is a com- 
mon complaint in basilar artery insuffi- 
ciency and may be due to a number of 
transient defects in ocular coordination. 
Midline ischemia in the pons or lower mid- 
brain may cause brief internuclear palsies 
owing to the interference with transmission 
of impulses in the medial longitudinal 
fasiculus. Transient nuclear palsies of any 
of the oculomotor nerves may occur asso- 
ciated with hypoxia in the tegmentum of 
the brain stem (terminal area of the su- 
perior cerebellar artery). In some cases 
transient failures of convergence or diver- 
gence occur. Either vertical or horizontal 
diplopia may be noted. 

Vertigo is also in a sense an eye symp- 
tom. It occurs not infrequently in vertebral- 
basilar disease presumably from transient 
ischemia in the pons or medulla. 

Objective Ocular Findings in the Verte- 
bral Insufficiency Syndrome.—Objective oc- 
ular findings are usually absent. During an 
attack, horizontal-rotatory nystagmus (de 
Kleyn), ptosis, or pupillary changes may be 
noted. The brief duration of these attacks 
however almost precludes the opportunity 
for the physician to witness them. 

Ophthalmodynamometry is of little value 
in these cases except to exclude the pos- 
sibility of coexisting carotid insufficiency. 
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Hollenhorst * has observed increased dias- 
tolic readings in both eyes in patients with 
vertebral-basilar insufficiency. He postulates 
that the increased pressure is due to the 
compensatory increase in blood flow through 
the carotid system. 


Problems of Combined Carotid and 
Vertebral-Basilar Insufficiency 

The syndromes of intermittent insuffi- 
ciency of the carotid and vertebral systems 
have been discussed. Where insufficiency of 
either system occurs singly, the clinical diag- 
nosis is usually not difficult. However, 
atheromatous disease of arteries is most 
often a scattered disseminated affair. Ob- 
structive arterial changes occurring in both 
systems simultaneously create a difficult 
diagnostic problem. The symptomatology of 
such patients may be a combination of both 
carotid and vertebral-basilar insufficiency 
syndromes. 

Much emphasis recently has been placed 
on the recognition of the two syndromes, 
but little has been written about the clinical 
evaluation of patient with the combined 
syndrome, Hutchinson and Yates,?* in 1956, 
in discussing problems of vertebral artery 
obstructions, mentioned, “this stenosis plays 
a prominent part in the background of cer- 
tain syndromes associated with occlusion 
of the internal carotid arteries.” These au- 
thors reported the clinical and pathological 
findings in cases of vertebral artery oc- 
clusion or insufficiency combined with 
unilateral carotid occlusion. Four of their 
cases at autopsy showed infarctions in both 
the cerebrum and cerebellum. 

Frovig ** reported a series of patients 
who suffered bilateral carotid obstructive 
disease and discussed their symptomatology. 

In the aortic arch syndrome (pulseless 
disease ) ,**7 all the branches of the aortic 
arch may be obstructed, causing severe in- 
sufficiency in both carotid and vertebral 
systems. In these cases the cerebral blood 
supply may reach the brain entirely by way 
of devious collateral channels from the 
aorta to the head. 
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It is apparent that a large number of 
combinations of vascular obstructions and 
insufficiency are possible. Separation of these 
combinations into various syndromes (e. g., 
the carotid insufficiency syndrome, the verte- 
bral insufficiency syndrome, the bilateral 
carotid insufficiency syndrome, and the aortic 
arch syndrome) is valuable only when these 
syndromes are considered part of the more 
general problem of cerebral vascular in- 
sufficiency. 

Variables in diffuse cerebral vascular 
insufficiency are (@) congenital variation 
in carotid and vertebral-basilar system and 
in the collateral channels especially in the 
circle of Willis,5* (6) the multiple sites of 
obstructions,? and (c) the development or 
availability of collateral channels.**:*° 

A large number of combinations of arte- 
rial narrowings and occlusions and _ their 
resulting transient ischemic symptoms may 
arise here and there throughout the brain 
with no apparent relation to one another. 

Evaluation of these cases is difficult on 
clinical grounds. Arteriography of both 
carotid and vertebral system including the 
aortic arch may be the only way to define 
the problem. Cerebral blood flow studies 
indicate in a general sense the degree of 
insufficiency of blood flow to the brain as 
a whole.*! 

Transient monocular blindness is not 
part of the vertebral insufficiency syndrome. 
However, when vertebral insufficiency is 
superimposed on a previously existing ca- 
rotid obstruction, the ophthalmic artery may 
be supplied by the vertebral blood supply 
via the posterior communicating artery. The 
ophthalmic artery has become an end artery 
of the basilar system! Thus with a relatively 
minor change in cardiac output or manipula- 
tion of the neck causing compression of the 
vertebral artery an attack of monocular 
blindness may be precipitated along with 
other signs of vertebral insufficiency. 

The reverse situation is also possible 
when a gradual vertebral-basilar obstruction 
has occurred and has been compensated by 
collateral circulation from the carotid sys- 
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tems via the posterior communicating arter- 
ies and the posterior cerebral arteries. 
Symptoms from the posterior fossa and the 
occipital lobes may occur as part of an 
advancing carotid insufficiency. 


It is apparent that a symptom belonging 
to the carotid insufficiency syndrome can 
appear with symptoms of vertebral insuffi- 
ciency. To conclude that both systems are 
involved, on clinical grounds alone, is not 
possible. Some interesting congenital varia- 
tions of the arteries of the brain explain 
why this is so.** 


It is not uncommon, as demonstrated by 
arteriography, for a posterior cerebral artery 
to be filled from the homolateral carotid 
artery. Insufficiency of this single carotid 
artery could cause any eye symptom from 
blindness in the homolateral eye to transient 
contralateral homonymous  hemianopsia. 
Some anomalous carotid arteries are filled 
intracranially from the basilar system via a 
large posterior communicating artery. In- 
sufficiency of a single vertebral in this case 
could cause ischemic symptoms, such as 
monocular blindness and aphasia, directing 
attention to the carotid artery in the neck 
when in truth a vertebral artery was re- 
sponsible. It is evident from the above 
examples that syndromes of the carotid 
artery and of the vertebral artery are use- 
ful clinically but that the mixed syndromes 
caused by anomalous vessels or multiple 
foci of occlusive disease must be considered 
in the evaluation of each case. 


Attention to each transient symptom and 
a summary of such symptoms in a diagram, 
as presented in Figure 1, permit better 
appreciation of each patient’s problem. Be- 
cause of the many visual symptoms which 
occur, the specialized knowledge of the oph- 
thalmologist can contribute significantly to 
the over-all evaluation of this interesting 
group of patients with cerebral vascular 
insufficiency. No single method at present 
is satisfactory for the diagnosis of cerebral 
vascular insufficiency. History, physical ex- 
amination, cerebral blood flow studies, oph- 
thalmodynamometry, and arteriography are 
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all necessary for a detailed understanding 
of each patient’s problem. 


Summary 

Progressive occlusion of the extracranial 
portion of the major cerebral vessels is now 
recognized as an important cause of strokes. 

Advances in vascular surgery have made 
possible the improvement of cerebral blood 
flow in patients who suffer from intermittent 
cerebral vascular insufficiency. 

Recognition of the prodromal symptoms 
of obstruction of the extracranial portion 
of the carotid and vertebral arteries is im- 
portant if patients are to be treated before 
a frank stroke occurs. 

Transient visual symptoms are frequently 
experienced by patients with intermittent 
insufficiency of the carotid or the vertebral 
systems. These symptoms are enumerated 
and discussed as they relate to the general 
problems of cerebral vascular insufficiency. 
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Bilateral Central Scotomas 


HARVEY A. LINCOFF, M.D., New York 


Since publication by Lincoff and Ennis,’ 
in 1956, of a case of bilateral central sco- 
tomas in a hysterical child, two similar 
cases have been treated by the eye service 
at New York University-Bellevue Medical 
Center. A study of these cases has led to 
the conclusion that the syndrome of bilateral 
central scotoma of acute onset in the absence 
of visible ocular pathology, toxic symptoms, 
or a family history of hereditary blindness 
is probably hysterical in origin. 

The diagnosis of bilateral retrobulbar 
neuritis has always seemed unsound, for it 
is most unlikely that the discrete lesions 
of demyelinating disease will select simul- 
taneously the axial portions of the separate 
optic nerves. While a single lesion in the 
chiasm can do this, a lesion so placed is 
distinguished by temporal hemianopic fea- 
tures. It is sometimes argued that the defect 
is only bilateral and simultaneous in its 
recognition, that the lesion in one eye may 
have preceded the other by any length of 
time but was not recognized until the second 
eye caused binocular loss of vision. It has 
been our experience that unilateral retro- 
bulbar neuritis generally produces enough 
interference to be recognized and reported 
by the patient. Further, after its occurrence 
in the second eye there is inequality of 
vision in the two eyes. Finally, optic atrophy 
is present in the eye with the earlier afflic- 
tion. 

The three cases to be described here were 
remarkably similar in content. All occurred 
in children, aged 11, 13, and 16, respectively. 
Loss of vision was sudden in onset and 
ranged from 20/70 to light perception. The 
practical disability was in each case loss of 
the reading function; all of the children 
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of Hysterical Origin 


were withdrawn from school. The visual 
fields showed bilateral central scotomas of 
great density. The degree of field loss and 
loss of vision claimed were inconsistent. 
None of the children made any attempt to 
fix eccentrically. The initial diagnosis was 
in each case bilateral retrobulbar neuritis. 

All of the children underwent extensive 
and repeated neurological examinations. 
While these examinations occasionally un- 
covered an additional sign, these signs were 
bizarre and transient. The visual signs 
tended to become symmetrical. While ini- 
tially visual acuity was 20/70 O. U. in the 
first case, light perception O. U. in the sec- 
ond, and 20/20 O. D., finger-counting at 
3 ft. O. S. in the third, as the cases 
progressed vision tended to equalize and 
stabilized between 20/70 and 20/200 in each 
of them. Likewise, the visual fields, although 
initially dissimilar, finally became mirror 
images in two cases and nearly so in the 
third. Curiously enough, the size of the 
scotomas in every case stabilized at 5 de- 
grees O. U. 

A combination of factors caused eventual 
disenchantment with the organic diagnosis. 
Visual acuity continued to be diminished, 
and yet optic atrophy did not appear. The 
children were found to function normally 
in every respect but reading; all were de- 
voted to television. Finally there was an 
absence of anxiety inconsistent with the 
crippling nature of the defect. Because of 
these factors the children were eventually 
reexamined for functional defects by the 
usual projection techniques. Two failed to 
show any linear enlargement of their de- 
fect when tested at 2 meters. In one case 
some inconsistent enlargement did occur, 
but other functional features confirmed the 
hysterical quality of the field. Two of the 
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children recovered their vision abruptly with 
a minimum of suggestive therapy. 

All of the children were referred for 
psychiatric study. The psychiatric diagnoses 
were, respectively, hysterical neurosis, ‘schiz- 
ophrenia with hysterical features, and acute 
schizophrenia. 


Report of Cases 


Case 1.—Chief Complaint: A 10-year-old 
boy was referred in April, 1955, because 
of diminished vision in both eyes of one 
month’s duration. The fields sent by the 
referring ophthalmologist showed a central 
scotoma in the right eye of 1 degree and 
a similarly placed scotoma in the left eye 
of 5 degrees. Both fields also showed a ring 
scotoma (Fig. 1, A and B). 

Past History: The child’s disability was 
first noted by the family physician who, 
because he saw him squinting, tested him 
on a Snellen chart. Visual acuity was found 
to be 20/70 O. U. Further examination by 
an optometrist revealed that there was a 
negligible refractive error. The optometrist 


confirmed that the visual acuity was 20/70 
O. U. The child was then referred to an 
ophthalmologist, who found the central and 
ring scotomas referred to above. The fact 
that the child had suffered a minor brain 
concussion two years previously was now 
seriously reconsidered. He was referred for 
a neurological examination, skull x-rays, 
and electroencephalography, all of which 
proved negative. At this point, it was de- 
cided to bring him to New York for further 
perimetric and neurological studies. The 
tentative diagnosis was (1) retrobulbar 
neuritis and (2) intracranial disease. 
Examination: Visual acuity was 20/70 
O. U. The external eye, ocular rotations, 
media, and fundi were normal. The discs 
were a healthy pink color. Perimetric ex- 
amination was easy because the child under- 
stood the method and responded quickly 
and accurately. With a 3/330 white test 
object he produced symmetrical fields with 
a ring scotoma between 30 and 40 degrees 
and a central scotoma of 10 degrees (Fig. 
1C). On the tangent screen at 1 meter the 


Fig. 1—vVisual fields for Case 1. 
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central scotoma was 5 degrees with a 
2/1,000 white test object. Because of in- 
consistent responses, the unusual symmet- 
rical quality of the field, the relatively good 
visual acuity in the presence of a dense 
scotoma, and the indifferent attitude of the 
child, he was further tested for functional 
qualities. At 2 meters with a test object of 
twice the size (4/2,000 W.) the central 
defect diminished to 2% degrees (its linear 
diameter remained the same) (Fig. 1D). 
A diagnosis of hysterical amblyopia was 
made. 

Progress: With a minimum of suggestive 
therapy by the ophthalmologist the child’s 
vision was restored to 20/20 O. U. He was 
then referred for psychiatric study. It was 


determined that his desire not to see had 
been developing for some time and that 
the squinting queried by his local physician 
was the first manifestation of this need. 
Not seeing proved to be a neurotic solution 
for the child’s difficulties at school, where 
he was doing poorly in reading and was 
having prestige problems. The psychiatric 
study has been reported in detail." 

Case 2.—Chief Complaint: A 16-year-old 
Negro girl was admitted to the eye service 
at Bellevue Hospital on Nov. 8, 1957, with 
loss of vision in both eyes. Two weeks 
before admission she noted a sudden loss 
of vision in her right eye, and the following 
week the vision in her left eye became 
blurred. 


Fig. 2.—Visual fields for Case 2. 
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Past History; Six weeks previously she 
had been remanded to a home for delinquent 
girls on the complaint of her parents. It 
was stated that she was uncontrollable and 
promiscuous and stayed out all night. It was 
revealed that she had a morbid fear of 
gonorrhea, having recently had relations 
with a boy who had the disease. She initially 
refused examination by an eye doctor be- 
cause she feared that he might do a vaginal 
examination. 

Examination : Visual acuity was light per- 
ception O. U. The girl had a stary appear- 
ance. Her pupils were 8 mm. in diameter 
and responded sluggishly to light. She would 
make no effort to accommodate. There was 
a cog-wheel quality to her following move- 
ments. Her refraction was + 1.75—0.50 axis 
90 O. U. Opticokinetic nystagmus was un- 
usual, in that there was a following move- 
ment but no quick return. Visual fields 
showed a dense bilateral central and inferior 
field defect in both eyes (Figs. 2, A and B). 
The initial diagnosis was (1) bilateral retro- 
bulbar neuritis and (2) hysterical amblyopia. 

Progress: On Nov. 13 the case was re- 
viewed by one of the neurological services. 
Because of the cog-wheel quality of the 
girl’s following movements and an unsteady 
Rhomberg, it was suggested that cerebellar 
disease might be present. On Nov. 14 a 
second neurological service consulted. They 
pointed out that all four quadrants of the 
visual field were involved and that the fields 
had a homonymous quality. A diagnosis 
of a bilateral occipital lobe lesion, second- 
ary to occlusion of the basilar artery, was 
suggested. The neurological examination 
revealed no abnormalities apart from the 
visual fields. The spinal fluid was normal, 
as were x-rays of the skull. Examination 
of the fields under sodium amobarbital 
(Amytal) showed some improvement, but 
the pattern of a bilateral inferior field de- 
fect continued unchanged (Fig. 2, C and 
D). Further study of the visual fields 
during the following week convinced some 
members of the ophthalmological service 
that the fields were functioning and that 
the diagnosis was hysteria (Fig. 2F). 
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Nevertheless, the second neurological service 
requested her transfer for further study to 
rule out a basilar artery occlusion. On Dec. 
3 an eye consultation showed that the visual 
acuity had improved to 3/200 O. D., 3/100 
O. S., but greater importance was attached 
to the observation of the senior resident 
following the case that the discs had turned 
pale. (This subsequently proved to have 
been a mistaken impression.) The girl was 
presented to a panel of neuro-ophthalmolo- 
gists during a meeting of the New York 
Academy of Ophthalmology, and it was the 
general opinion that the diagnosis was bi- 
lateral retrobulbar neuritis. The girl re- 
mained on the neurological service for one 
month, during which time no new diagnostic 
material could be found. Plans for vertebral 
angiography were made and abandoned. It 
was decided to transfer the girl to the psy- 
chiatric service for evaluation. A psychi- 
atric diagnosis of schizophrenia with 
hysterical features was made. The fields 
were regarded as functional (Fig. 2F). 


She revealed to the psychiatrists that she 
had a copious vaginal discharge and feared 


that she was pregnant. Gynecological ex- 
amination showed the discharge to be benign 
and her fear unfounded. Visual acuity im- 
proved abruptly in the following week to 
20/20 O. U., and visual fields done on 
Dec. 12 were normal. 

Case 3.—Chief Complaint: A 12-year-old 
diabetic boy was admitted to University 
Hospital on April 30, 1958, with loss of 
vision in his left eye of two weeks’ duration. 

Past History: The child was a dissimilar 
twin. He had been diabetic since the age 
of 7 and was on 58 units of NPH insulin 
daily. He had never been very successful 
in learning to administer insulin to himself 
and recently had become totally incapable 
of doing so because he could not see the 
marks on the syringe. He had been seen 
intermittently in a psychiatric clinic because 
of periods of depression and crying. The 
psychiatric summary makes special note of 
the child’s fear of death. The psychiatric 
diagnosis was a passive dependent character 
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disorder. His school record had been satis- 
factory. 

Examination: Visual acuity on admission 
was 20/20 O. D., finger-counting at 3 ft. 
O. S. The external eye, ocular rotations, 
media, and fundi were normal. Visual fields 


revealed a dense central scotoma in the left 
eye (Fig. 34). 

Progress: The admission diagnosis was 
acute retrobulbar neuritis in the left eye 
secondary to diabetes melitus or multiple 
sclerosis. A neurological survey showed no 


Fig. 3.—Visual fields for Case 3. 
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additional defects. The child was started 
on steroid therapy, but this was discontinued 
on the fifth day because of the gross im- 
balance that it caused in his diabetic control. 
On the eighth hospital day visual acuity in 
the other eye was noted to have decreased 
to 20/70. The left eye remained unchanged 
at finger-counting at 3 ft. A dense central 
scotoma was found in the right eye (Fig. 38). 
The bilateral loss of central vision suggested 
chiasmal interference. Visual fields done on 
the 10th hospital day in search of a chiasmal 
lesion revealed a bitemporal defect (Fig. 3C). 
Visual acuity had improved in the right eye 
on that day to 20/30. X-Rays of the sella 
turcica were normal, as was the spinal fluid. 
Visual fields done on the 17th day recon- 
firmed the presence of a bitemporal defect 
(Fig. 3D). The child was discharged on 
the 20th hospital day with a diagnosis of 
bilateral retrobulbar neuritis. One week 


later he was reexamined, and it was found 
that his vision had diminished to 20/200 
O. D., finger-counting at 1 ft. O. S. The 


fields continued to show dense central de- 
fects. The bitemporal quality was less pro- 
nounced (Fig. 3E). Because the child was 
getting worse he was readmitted to the hos- 
pital for a pneumoencephalogram. The 
chiasmatic cistern was well filled and showed 
no evidence of tumor. He was again dis- 
charged and followed at weekly intervals 
in the clinic with little change until July 11, 
some three months after the onset. On that 
day his visual acuity was diminished to 
finger-counting at 6 in. in each eye. The 
visual fields again showed dense bilateral 
central scotomas (Fig. 3F). Jt was noted 
that no optic atrophy had occurred. Fur- 
ther exploration of the visual fields revealed 
that they contained many functional quali- 
ties. Projection at twice the distance gave 
an inconsistently enlarged isopter, which 
was inconclusive. However, when binocular 
fields were done, the child incorrectly pro- 
jected the unilateral centrocecal scotoma, 
as well as bilateral blind spots (Fig. 3G). 
Ten days later visual acuity improved to 
15/200 O. D., 20/200 O. S., although the 
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visual fields were essentially the same. Curi- 
ously enough the bitemporal hemianopic 
quality reappeared at this examination. 

The child was followed in the clinic at 
monthly intervals through January, 1959. 
The visual acuity continued unchanged, He 
would no longer submit to visual field ex- 
aminations. When placed before the screen 
his answers were obviously inaccurate and 
frequently totally blocked. Examination on 
a graded opticokinetic drum in January, 
1959, showed a nystagmoid response to the 
finest grade of lines. The child had been 
out of school for nearly a year, during 
which time his behavior had steadily wors- 
ened. Psychiatric evaluation indicated that 
he was suffering from acute schizophrenia. 
The final diagnosis was hysterical ambly- 
opia in a schizophrenic child. 

In May it again became possible to test 
the child before the Snellen chart. In a 
30-minute examination, uninterrupted ex- 
cept for changing of the eye cover, he 
slowly, monotonously, and with many re- 
petitions, read to the bottom of the chart 
with each eye. 

It is hoped that the above three cases 
demonstrate the advisability of considering 
hysteria as a likely diagnosis in the presence 
of bilateral central scotomas. Certainly the 
classic concept that central scotomas are 
always organic is in error. 

The production of the functional scotoma 
is of interest. The hysterical patient denies 
vision as a solution to an unconscious con- 
flict. It is not an ideal solution for him, 
but it is the best adjustment that he can 
make. His anxiety diminishes, and he feels 
better for it. His manifest symptom com- 
plex is, up to this point, relatively simple; 
he does not see in certain specific areas that 
are undesirable for him. Reality, however, 
forces him to defend his disability. Rela- 
tives, friends, and his own superego send 
him to the ophthalmologist. Here he must 
defend himself first before the Snellen chart. 
It is fairly easy for his unconscious to deal 
with this familiar test, for it is obvious that 
if he has lost his vision he cannot read 
more than a line or two. The tangent 
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screen is more difficult. He must satisfy the 
examiner if his symptom is to be preserved. 
It is inconceivable, however, that the un- 
conscious could produce an organically 
shaped scotoma. With regard to the possi- 
bility of conscious simulation, few patients 
would be informed enough to effect this. 
Certainly none of the three patients de- 
scribed here was sufficiently sophisticated 
to counterfeit central scotomas. It is ap- 
parent that if the child did not bring the 
scotoma to the tangent screen, it must some- 
how have been suggested to him by the 
perimetrist. This was clearly demonstrated 
in Case 1, whose first examiner said as he 
moved the test object centrally, “You see 
it?,” “You see it?,” “You don’t see it now?” 
In the other two cases the initial examiners 
were similarly searching the central field for 
a scotoma consistent with the loss in visual 
acuity. In some manner more subtle they 
evidently suggested a compatible field. With 
unconscious guile the hyscerical patient will 
take his clues from the questions asked and 


produce a field satisfactory to the examiner 
and himself. 

The classic concept of the hysterical field 
is that it is a constricted one. It has been 
theorized that such a field develops as a 
result of the patient’s attempt to constrict 


his environment. There is no evidence for 
this. The hysteric does not maintain that 
he does not see around him but simply that 
he does not see. It has often been observed 
that he does not stumble or bump into 
things. It seems likely that constricted 
fields, like fields with central scotomas, are 
acquired from the examiner. The infre- 
quency of occurrence of constricted fields in 
hysteria is, it is felt, related to the frequency 
with which the examiner starts the field 
study by instructing the patient to “Tell me 
when you see it” as he moves the test object 
from the periphery to the center. The sug- 
gestion is that the patient does not see it in 
the periphery. 

We have observed that a suggestible sub- 
ject will produce any field desired of him. 
It has been found possible to develop 
hemianopic defects by intensive exploration 
of the vertical meridian in_ organically 
sound subjects. 


30 E. 40th St. (16). 
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See-Saw Nystagmus with Suprasellar Epidermoid 
Tumor 


J. LAWTON SMITH, M.D., and VERNON H. MARK, M.D., Boston 


See-saw nystagmus is an extreme rarity, 
first reported by E. E. Maddox? in 1914. 
In this phenomenon, the movements of ic 
two eyes are pendular and dissociated, one 
rising while the other falls in opposite direc- 
tions resembling a see-saw. Maddox’ case 
was a 53-year-old man with a bitemporal 
hemianopia. We are aware of but one other 
reported case.? In the latter, see-saw nys- 
tagmus was noted in a patient with extreme- 
ly low vision attributed to toxoplasma 
chorioretinitis. The following is the third 
reported case, and the first case of see-saw 
nystagmus with histologic verification. 


Report of a Case 


A 10-year-old white girl was first ad- 
mitted to the Massachusetts General Hos- 
pital on Nov. 10, 1958. The chief complaint 
was “twitching eyes” of five months’ dura- 
tion. The girl had enjoyed excellent health 
until June, 1958, when one day a friend 
happened to notice that the patient’s eyes 
were “twitching.” Three months later 
school authorities advised an eye examina- 
tion, and the patient was later referred to 
this institution. There were no other com- 
plaints except that recently she had noted 
some vertical movement of print while read- 
ing. The history appeared reliable, and she 
stoutly denied having noted this for more 
than four months. Occasional horizontal 
diplopia had been noted recently, but this 
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was infrequent. There had been no head- 
aches at all. She denied polydipsia, poly- 
uria, loss of vision, vertigo, sensory or 
motor symptoms, ataxia, or any other neu- 
rologic complaints. 

But for obesity, general physical and 
neurological examinations were within nor- 
mal limits. On ophthalmologic examination, 
the corrected visual acuity was 20/200 in 
the right eye and 20/30 in the left eye. 
Visual field examination revealed a dense 
bitemporal hemianopia. The most striking 
finding was the ocular motility. There was 
a constant nystagmus with a definite rota- 
tory component. Although a clockwise rapid 
phase could be detected, the nystagmus was 
nearly pendular. It was rather slow, rhyth- 
mic, and about 15 degrees in amplitude. It 
was present in the primary position and on 
gaze to both sides but was perhaps more 
prominent on dextroversion. Very little 
nystagmus was evident on upward gaze, but 
a greater amplitude was present on looking 
down. The versions were full, and accom- 
modation and convergence were normal. 
The right pupil was 4.5 mm. and the left 
3.5 mm., and both reacted normally. Spas- 
ticity of conjugate gaze was noted to the 
left on attempted lid closure. There was no 
skew deviation. Optokinetic nystagmus was 
intact and equal in all directions. Ophthal- 
moscopy revealed bilateral primary optic 
atrophy, more marked on the right. 

Repeated testing with cold caloric stimula- 
tion with up to 25 cc. of ice water in each 
ear and also with Barany chair rotation 
produced absolutely no change in the nys- 
tagmus. Yet it was consistently suppressed 
by optokinetic testing. Otologic consultation 
(Dr. Hicks) revealed no other abnormali- 
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ties. Laboratory data including an endo- 
crine study were unremarkable. X-rays of 
skull and optic foramina were considered 
normal, On Nov. 20, 1958, a pneumoen- 
cephalogram revealed a suprasellar filling de- 
fect immediately above the diaphragma sellae 
indenting the anterior inferior portion of the 
third ventricle. On Nov. 26, a right frontal 
craniotomy was performed by Drs. Mark 
and Kjellberg, and a suprasellar cyst was 
encountered. Fifteen cubic centimeters of 
cheesy material was lifted out of the cyst, 


and portions of the thin cyst capsule, except 


those intimately bound to internal carotid 
artery, hypothalamus, and mesencephalon, 
were excised. When the dissection was 
completed, only a few capsular remnants 
remained and one of these was posterior to 
the posterior clinoid in the prepontine 
cistern. This and other remnants were 
marked with silver clips (Figure). Histologic 
examination of the suprasellar tissue re- 
vealed “epidermoid cyst with rupture and 
foreign body reaction.” An uneventful post- 
operative course ensued, and by the 10th 
postoperative day the nystagmus was com- 
pletely absent! Vision had improved from 
20/200 to 20/30 in the right eye, and defi- 
nite improvement was noted in the bi- 
temporal field defect. 

The patient was seen three and one-half 
months postoperatively, at which time the 


Postoperative roentgenogram showing _ silver 
clips on remnants of suprasellar epidermoid cyst. 
Note clips posterior to posterior clinoids, approxi- 
mating region of prepontine cistern. 
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see-saw nystagmus was still absent and 
vision was 20/20—4 in both eyes. There 
appeared to have been some slight progres- 
sion in field loss, and the discs were very 
pale. The patient is being followed closely 
to deterinine if the field loss is due to pro- 
gression of primary optic atrophy or to 
further involvement from the pearly tumor. 


Comment 


The nature of the nystagmus in this pa- 
tient was somewhat difficult to evaluate at 
first, until after slow-motion movies were 
made which could be studied carefully and 
until after review of Maddox’ original de- 
scription of see-saw nystagmus. The latter 
author documented this type of nystagmus 
with such detail that it was apparen: that 
our case was indeed similar. His original 
description cannot be improved and is ex- 
cerpted as follows: 


. . . The appearance of the eyes when 
viewed from a distance exactly resembled 
a see-saw, one always rising as the other 
was falling. On closer inspection the rising 
of the right eye and the falling of the left 
eye was seen to be accompanied by conju- 
gate parallel torsion to the left; the falling 
of the right and rising of the left by parallel 
conjugate torsion to the right. When I 
held a hatpin horizontally at the level of the 
lower margins of the corneae the rise and 
fall of each eye appeared to be at least 1 
mm. The oscillations, both vertical and tor- 
sional, are strictly undulatory, with nothing 
saccade about them. Counting 1 wheel 
movement and its return as a period of 
oscillation, there were 152 such periods per 
minute on looking straight forward. On 
looking up, however, the movements became 
quicker and smaller, and were counted as 
204/minute. The vision of each eye is 6/24, 
and is least confused on looking up, showing 
that the great amplitude of the excursions 
is more embarrassing than their greater 
rapidity. Objects appear to him to move 
slightly. Diplopia only occasional. Now and 
then attacks of slight head-nodding are 
noticeable in the sagittal plane... . He has 
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bitemporal hemianopia, with partial inver- 
sion of the colour fields. There is some 
reason to believe that this form of hemian- 
opia has lasted in his case for some years. 
The horizontal balance of the eyes exhibits 
only slight exophoria, and there is only 
slight right hyperphoria, of a degree suff- 
ciently small to be immaterial. There is, 
however, excyclophoria of 10 degrees. 

“It is noteworthy . . . that the rising and 
falling of each eye is exactly the opposite of 
what an anatomical consideration of the 
muscles would indicate, since extorsion of 
each eye is accompanied by a fall of the 
cornea, though the (extorting) inferior ob- 
lique is an elevator, and the intorsion by a 
rise, although the (intorting) superior ob- 
lique is a depressor. The see-saw or appar- 
ent vertical motion of the eyes in opposite 
sense is partly an optical illusion due to 
the greater stretch of visible sclera on the 
outer side of the cornea than on the inner, 
but that it is not wholly so is made evident 
by the experiment with the hatpin, by the 
rise and fall of the eyelids, and by a prism 
device I have made which allows one eye to 
be seen over the other, and the separation 
between them vertically to wax and wane 
alternately.” 

An additional unreported case of see-saw 
nystagmus was seen through the courtesy 
of Dr. Frank B. Walsh.’ This patient, in- 
terestingly, also had a bitemporal hemian- 
opia. From the experience in these four 
known cases, therefore, it is seen that three 
had dense bitemporal hemianopias, and the 
visual acuity was less than 3/200 in both 
eyes in the fourth patient due to fundus 
lesions, rendering the visual fields difficult 
to evaluate. That the phenomenon is not 
related to visual acuity is seen by the fact 
that our patient had 20/30 vision in one eye 
and that Maddox’ patient had 6/24 in both 
eyes at the time the nystagmus was first 
observed. It appears that the lesion pro- 
ducing see-saw nystagmus must be some- 
where near the region of the third ventricle 
because of associated bitemporal hemianopia 
in three of the four known cases. 
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The occurrence of suprasellar epidermoid 
tumors (pearly tumors, or cholesteatomas) 
is well known.*® The surgical therapy is 
directed toward removing as much of the 
capsule as possible without putting traction 
on vital brain-stem structures, which might 
produce an operative catastrophe. It has 
been stressed that all of the cheesy material 
must be irrigated away at time of surgery, 
as a severe chemical arachnoiditis may result 
postoperatively when this is not done. Epi- 
dermoids are benign tumors, but if the 
capsule is not completely removed, they may 
recur slowly over a period of years. For- 
tunately reoperation is usually technically 
simple and therapeutically effective. 

The characteristics of see-saw nystagmus 
of Maddox therefore appear to be the fol- 
lowing: (1) a nystagmus which is pendular 
or nearly so, in which the eyes are dissoci- 
ated and rise and fall alternately as a see- 
saw; (2) associated conjugate torsional 
movements; (3) the amplitude of nystag- 
mus is less on looking up and greater in 
depression of the eyes; (4) the see-saw phe- 
nomenon may be most easily seen by having 
the patient look down and then observing 
induced movements of the lids. It is char- 
acteristically associated with a bitemporal 
hemianopia and was associated in this case 
with an intracranial epidermoid cyst. 


Summary 

The third reported case of see-saw nys- 
tagmus of Maddox and the first to be 
histologically verified, is presented. This 
phenomenon is characteristically associated 
with a bitemporal hemianopia, which sug- 
gests that the causative lesion is near the 
third ventricle. The nystagmus is pendular 
or nearly so, characterized by torsional 
movements, is smaller in amplitude on ele- 
vation, and greater in amplitude on depres- 
sion of the eyes, and the movements of the 
eyes are dissociated with one rising as the 
other falls. This phenomenon is easily seen 
by having the patient look down and then 
observing induced movements of the lids. 
In this case, an intracranial epidermoid cyst 
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SEE-SAW NYSTAGMUS 


was found and a satisfying response to sur- 
gical therapy occurred. The result in this 
patient indicates the importance of diagnosis 
of this. syndrome despite great clinical 
rarity. 

243 Charles St. (14). 


Addendum 


Since this manuscript was submitted, two 
other cases have been reported (Jenson, O. 
O.: See-Saw Nystagmus, Brit, J. Ophth. 
43:225, 1959), and our attention was di- 
rected to a previously reported autopsied 
case (Larsen, V.: Et tilfaelde of vippenys- 
tagmus, Ugeskr. Laeg. 119:947, 1957, ab- 
stracted in Ophth, Lit. 11: No. 3275, 1958), 
in which see-saw nystagmus was seen with 
an “oligodendrocytoma chiasmatis.” It thus 
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appears that the case here presented is the 
sixth to be reported and the second to be 
histologically verified. 
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Supratentorial Mass Lesions Presenting Brain Stem 


Signs 


EDWARD W. D. NORTON, M.D., Miami, Fic. 


Supratentorial mass lesions presenting 
classical brain stem signs offer a perplexing 
problem in diagnosis. Wilson and Winkel- 
man! have reviewed the occurrence of 
secondary pontine hemorrhages and have 
emphasized the misleading significance of 
the clinical neurological signs; however, 
little or no attention has been directed to 
the misleading neuro-ophthalmologic signs 
found in this condition. It is the purpose 
of this paper to present two cases with well- 
defined ocular brain stem signs which led to 
misdiagnosis of the primary condition. 


Report of Cases 


Case 1.—History: A 75-year-old white 
woman was admitted to the hospital in a 
semistuporous condition of about three 
hours’ duration. The past history was sig- 
nificant in that she had undergone a left 
radical mastectomy seven years previously 
without evidence of recurrence. Shortly 
thereafter she had an episode of sudden loss 
of memory, weakness, and anorexia that 
cleared in two weeks; she was found to be 
hypertensive at that time. Six months prior 
to her admission, she developed dyspnea on 
exertion, ankle edema, and electrocardio- 
graphic evidence of “myocardial insuff- 
ciency.”” She was started on digitalis and 
continued on this medication until two 
weeks before admission when she devel- 
oped nausea and vomiting and discontinued 
the drug. Three hours before admission 
she suddenly felt weak, vomited, and became 
incontinent and poorly responsive. Exam- 
ination by her L. M. D. revealed a left 
~ Submitted for publication April 14, 1959. 

Associate Professor and Chief, Division of Oph- 
thalmology, University of Miami School of Medi- 
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hemiparesis, the eyes deviated to the left, 
and a left extensor plantar response. 

Examination on Admission to the Hos- 
pital: Blood pressure, 210/106; pulse, 120; 
respiration, 16; temperature, 97.6 F. Gen- 
eral physical examination revealed scar 
from old mastectomy, pulsating mass in 
the abdomen (aorta?), nonpalpable right 
carotid pulse. Neurological examination 
showed weakness of facial muscles bilater- 
ally, left more than right. The arms were 
flaccid, legs extended with bilateral Babin- 
ski's sign. Examination of the eyes revealed 
small equal pupils, poorly reactive. Hori- 
zontal movements were absent, and vertical 
movements were poorly carried out. Passive 
rotation of the head and calorics failed to 
produce horizontal eye movements. No con- 
vergence could be elicited. 

Laboratory : Blood: WBC, 15,650; hemo- 
globin, 14.8 gm. Urine: sp. gr., 1.010; 
WBC, 10-12/hpf; albumin, 3+; sugar 
trace. Lumbar puncture: grossly bloody; 
opening pressure, 300; fluid slightly xantho- 
chromic; RBC, 10,000; WBC, 150. 

Course: Over the next few hours, the 
patient became comatose with signs of “mid- 
brain fits” and respiratory distress. A 
tracheotomy was performed without im- 
provement in the respiratory status. The 
“midbrain fits’’ became more numerous, and 
she died. The clinical diagnosis was throm- 
bosis of the basilar artery or brain stem 
hemorrhage. 


Autopsy: Autopsy revealed a massive in- 
tracerebral hemorrhage in the right frontal 
lobe (Fig. 1). In addition, there were hem- 
orrhages in the midbrain and pons (Fig. 2) 
with extension to the subarachnoid and sub- 
dural spaces. 
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BRAIN STEM SIGNS 


Case 2.—A 60-year-old white man was 
admitted to the hospital in a semicomatose 
condition, having been found on the side- 
walk. No history was obtainable. 

Examination: No evidence of trauma. 
Blood pressure was 180/90; pulse, 120; res- 
piration, 28; temperature, 98 F. Neuro- 
logic examination revealed ptosis of the left 
lid; constricted pupils, equal and reactive to 
light; loss of vertical gaze bilaterally, both 
upward and downward, and a picture con- 
sistent with bilateral medial longitudinal 
fasciculus syndromes, right more than left. 
The vertical gaze palsy persisted on passive 
movements of the head and with attempts to 
elicit Bell’s phenomenon. The dissociated 
horizontal movements persisted with calor- 
ics. The fundi were normal. The patient 
could move all four extremities, but there 
was a generalized increase in resistance to 
passive stretch. The deep tendon reflexes 
were hyperactive bilaterally with extensor 
plantar responses bilaterally. 

Laboratory: Blood: RBC, 4,900,000; 
hemoglobin, 12 gm.; hematocrit, 41; WBC, 
14,300; 92% polymorphonuclear cells; total 
protein 6.5, with a ratio of 4.3 albumin, 
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Fig. 2 (Case 1).—Hemorrhage, midbrain and 
pons, 


2.2 globulin. Urine: normal. Lumbar punc- 
ture: pressure of 140 mm. of water; 5,000 
RBC; no xanthochromia. 

Course: At the time of the lumbar punc- 
ture, the diagnosis of basilar artery syn- 
drome was considered. However, shortly 
after the tap, the patient assumed an atti- 
tude of hyperextension with pronation of 
the hands. The pyramidal tract signs be- 
came more apparent and the patient more 
comatose. Because of the rapidly changing 
course and the uncertain history, the patient 
was taken to the operating room, where 
biparietal and bitemporal burr holes were 
made. Bilateral chronic subdural hemato- 
mas were found. Approximately 400 cc. of 
blood was found over the left frontotem- 
poral area and 75 cc. over the right parietal- 
frontal areas. After this procedure, the 
patient remained in a decerebrate state until 
his death from bilateral bronchopneumonia 
some six months later. No autopsy was 
obtained. 


Comment 


In each of these cases, the neuro-ophthal- 
mologic signs clearly pointed to brain stem 
damage. In Case 1 such damage was shown 
at autopsy to be present, and it is presumed 
to have been present in Case 2. It is ap- 
parent, however, that these signs were mis- 
leading, directed the examiner’s attention 
away from the primary illness, and delayed 
definitive treatment; in fact, in Case 2, the 
burr holes were carried out only because 
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of a “hunch” by one of the attending neu- 
rologists and the familiar argument that 
there was much to gain and little to lose. 

The mechanism of secondary brain stem 
bleeding has been studied by Dill and Isen- 
hour.2, They conclude “that mechanical 
stretching, with subsequent rupture of units 
of the vascular bed is responsible for the 
hemorrhages.” However, the possibility of 
impaired venous drainage through the vein 
of Galen, as suggested by Mella,® as the 
precipitating factor has not been excluded. 
Regardless of mechanism, secondary brain 
stem hemorrhage has been reported with 
subdural hematoma, cerebral hemorrhage, 
cerebral neoplasm, and cerebral abscess and 
must enter into our thinking with every 
patient presenting an acute picture of brain 
stem disease. Only by an awareness of the 
problem will we prepare ourselves to recog- 
nize it. 


Conclusions 


1. Supratentorial mass lesions may pre- 
sent ocular brain stem signs. 

2. The brain stem signs are a result of 
secondary brain stem hemorrhage. 

3. The possibility of brain stem signs 
masking a supratentorial mass lesion must 
be considered in every acute brain stem 
syndrome. 


Jackson Memorial Hospital. 
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Macular Visual Fields 


CHARLES J. CAMPBELL, M.D., and M. CATHERINE RITTLER, B.A., New York 


I. Introduction 


The clinician commonly evaluates the 
macula by examination with various optical 
instruments and by testing visual acuity. 
We are all aware of the frequent inconsist- 
encies between visual acuity and the objec- 
tive information obtained by careful fundus 
examination. Even when visual fields at a 
l-meter distance have been performed me- 
ticulously, central or paracentral defects 
may not be detected. Thus there have been 
limitations on the value of perimetry as a 
sensitive test of macular function. 

A technique for the careful exploration 
and mapping of macular defects is described 
in this report. An increase in the distance of 
the patient from the screen has yielded a 
corresponding increase in the area covered 
by the projection of the macula. Thus small 
defects in the foveal or macular regions can 
be localized and mapped in detail. In the 
same way changes in the intensity of the 
defect can be detected and analyzed. In 
our experience macular fields are a positive 
aid in bridging the gaps between subjective 
complaints, visual acuity, appearance of the 
fundus, and conventional visual fields. 


II. Literature Review 


Previously published reports illustrate the 
many procedures available for investigating 
the field of vision. Some represent advances 
in instrument design +? and others are tech- 
niques for special application.** In the 
latter category may be included angiosco- 
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tometry and plotting field defects resulting 
from specific isolated fundus lesions. If the 
scotoma from the fundus lesion is relatively 
small, enlargement to a convenient size may 
be achieved by increasing the distance of 
the patient from the tangent screen.® With 
such magnification small changes in the 
scotoma may be detected with greater pre- 
cision. Ronne has described the normal 
limits for visual fields carried out at dis- 
tances as great as 4.8 meters.® In the field 
of neuro-ophthalmology Payne has investi- 
gated macular function grossly by the 
confrontation technique utilizing distances 
greater than 1 meter.” 


III. Present Technique 


In a series of preliminary experiments 
the conditions and techniques for a study 
of the macular region were determined. A 
testing distance of 6 meters was selected 
as most suitable because the projected size 
of the macula at this distance would cover 
a large area on the tangent screen. The 
relation between the size of the projection 
at 1 and 6 meters is illustrated in Figure 1. 
The macula may be defined as subtending 
an angle of 8 degrees, and therefore its 
projection at 6 meters measured 84 centi- 
meters. Thus the edge of the macula is 
located between the “25 and 30 degree cir- 
cles” marked on the 1l-meter tangent screen. 


Fig. 1—Comparison of the relative size of the 
macula projected to distances of 1 and 6 meters. 
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Furthermore the fovea, with a total angular 
subtense of 1 degree 50 minutes, will extend 
nearly to the “5 degree circle.” The tangent 
screen and conventional recording paper are 
marked in 5-degree increments. Since the 
distance involved in this study is 6 rather 
than 5 meters, each circle on the recording 
paper or the tangent screen corresponds to 
5/6 of a degree. If one is to utilize con- 
ventional recording paper, it is necessary 
to recall that the “30 degree circle” repre- 
sents 5 degrees and that the “5 degree cir- 
cle” corresponds to just less than 1 degree. 

The testing conditions, the instructions to 
the patient, the experimental technique, the 
equipment (with a single exception) are 
identical for both 6- and 1-meter perimetry. 
The patient is positioned in a headrest be- 
fore a black tangent screen illuminated to 
17 ft-c. by Macbeth Daylight Lamps. White 
spherical test objects, ranging in size from 
2 to 20 mm., are mounted on a black velvet 
wand. In addition to these white test ob- 


jects, a 3 mm. red is used only in 1-meter 
perimetry. There is great emphasis on care- 


fully mapping scotomata with increasing 
sizes of test objects to determine the inten- 
sity of the defect. All plottings are made 
in the direction of nonseeing to seeing areas. 

Fixation is just as important in 6-meter 
fields as it is in any perimetric investiga- 
tion. It is, of course, a relatively simple 
task for the trained technician to watch the 
observer in 1-meter perimetry. Initially, in 
the 6-meter technique, a second technician 
was stationed close to the patient to monitor 
his fixation. It very soon became apparent 
that in the vast majority of subjects the 
second technician was unnecessary. The pa- 
tient seemed to maintain exact fixation as 
evidenced by the high degree of reproduci- 
bility of our findings. Small defects could 
be repeatedly plotted with great precision. 

Adequately trained personnel were avail- 
able to provide objective evaluation of the 
macular field technique. In essence three 
separate programs were carried out: one 
person performed a clinical examination 
including refraction, a second carried out 
conventional 1-meter visual fields, and a 
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third plotted the macular fields. It is impor- 
tant to emphasize that each experimenter 
obtained his data independently. These pre- 
cautions largely eliminated individual bias. 

Precise correction of the patient’s refrac- 
tive error is an essential component of the 
macular field technique. Since it is an ex- 
tremely sensitive test, slight reductions in 
visual acuity, resulting from improper re- 
fraction, may cause field abnormalities. It 
is of interest to note that an undercorrected 
myopic patient with visual acuity of 20/30 
may show a macular defect. Consequently, 
all subjects were tested with that lens cor- 
rection which provided maximum visual 
acuity. 


IV. Results 


A total of 261 eyes have been studied 
with macular fields. Of these, 39 eyes 
showed no evidence of ocular pathology and 
were classified as normal. The visual acuity 
of each normal observer was correctible to 
at least 20/15—3. No one was included in 
the normal group if the spherical refractive 
error exceeded 4 D. or the cylindrical de- 
fect was greater than 3 D. With 1-meter 
perimetry the field for the 2 mm. white 
test object was full, the blindspot was nor- 
mal, and the 3 mm. red isopter measured at 
least 5 degrees. With 6-meter perimetry the 
peripheral limit for the 2 mm. white test 
object never measured less than 4 degrees 
and for most observers was between 4 and 
5 degrees. 

The 222 pathological eyes included in this 
report are classified in Table 1. As with 
the normal group, all patients in this series 


TABLE 1.—Classification of Eyes Studied with 
Macular Field Technique 


Retinal degenerations 156 
Senile macular (63) 
Juvenile macular (20) 
Primary chorioretinal (73) 
Choroiditis 
Neurological diseases 
Optic atrophy (11) 
Central vascular lesions (12) 
Others 


Total 
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TABLE 2.—Positive Findings from Macular and Central Visual Fields * 


Macular Fields 


White T. O. 


Central Visual Fields 


White T. O. Red T. O. 


Central 
Retinal Degenerations Scotoma, % 
Senile macular N=23. 
Primary chorioretinal 


Paracentral 
Defect, % 


Central 
Scotoma, % 


Paracentral Central 
Defect, % 


Paracentral 
Scotoma, % Defect, % 


74 13 9 57 
94 38 18 72 
85 27 1 65 


* Visual acuity =20/25 or better. 


have been subjected to a complete eye ex- 
amination in addition to the 1- and 6-meter 
field studies. In those eyes with ocular 
disease the diagnosis in each case was un- 
equivocally established by ophthalmoscopic 
examination. Only in the patients with 
visual field defects resulting from vascular 
lesions of the central nervous system was 
the pathology not evident by careful exam- 
ination of the fundus. 


Tables 2, 3, and 4 summarize the results 
from those cases with retinal degeneration 
and provide especially a comparison of the 
information obtained with 1- and 6-meter 
visual fields. Only the data from this dis- 
ease category are summarized, because it is 
in this group that larger numbers are pres- 
ent. However, it is of interest to note that, 
despite the smaller numbers tested in each 
of the other diagnostic entities, there is an 
extremely close parallel between the data 
from them and the findings shown in these 
Tables. On the basis of corrected visual 
acuity, the retinal degenerations are divided 
into three groups. Each group is shown in 
a separate Table and represents a series of 


eyes within an arbitrarily selected range of 
visual acuities. The positive visual field 
findings are divided into central and para- 
central defects and are listed under these 
two categories. 

Tables 2 and 3 are of greater interest, 
since they show clearly the sensitivity of 
macular visual fields in detecting central and 
paracentral defects even in the presence of 
relatively good visual acuity, Comparison of 
the findings with conventional visual fields 
demonstrates the advantage of the 6-meter 
technique. The red test object significantly 
enhances the sensitivity of the 1-meter 
visual fields but not to the level achieved by 
white test objects at 6-meters. We believe 
that comparisons between the 1- and 6-meter 
techniques are truly valid only when applied 
to white test objects. For some patients red 
test objects are less reliable, normal limits 
are more variable, and responses are less 
reproducible. On the other hand, the valid- 
ity and reproducibility of defects found 
with white test objects at 1 and 6 meters are 
essentially identical. 


TaBLe 3.—Positive Findings from Macular and Central Visual Fields * 


Macular Fields 


White T. O. 


Central Visual Fields 


White T. 0. Red T. 0. 


Central 
Retinal Degenerations Scotoma, % 
Senile macular N=21 
Primary chorioretinal N=16 
Juvenile macular N=7 
Total N=44 


Paracentral 
Defect, % 


Central 
Scotoma, % 


Paracentral 
Defect, % 


Paracentral 
Defect, % 


Central 
Scotoma, % 


100 
100 
86 
98 


* Visual acuity =20/25—1 to 20/50. 
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TasLe 4.—Positive Findings from Macular and Central Visual Fields * 


” Macular Fields 


White T. O. 


Central Visual Fields 


White T. O. 


Central 
Retinal Degenerations Scotoma, % 
Senile macular ; 100 
Primary chorioretinal N=25................-- 96 
Juvenile macular 85 


Paracentral 
Defect, % 


Central 
Seotoma, % 


Central 
Scotoma, % 


Paracentral 
Defect, % Defect, % 
100 47 79 95 
100 20 72 100 
100 38 62 85 
100 33 72 95 


* Visual acuity=20/50—1 to 20/200. 


'Examples serve to image clearly the role 
of macular visual fields in specific clinical 
situations. In this way important additional 
attributes of this testing procedure become 
apparent: an explanation of visual symp- 
toms may be offered even in the absence of 
other positive findings, abnormalities can be 
detected that are not shown by 1 meter 
visual fields, and small defects found with 


Fig. 2.—Comparison of 
l- and 6-meter fields in 
two patients, one with 
optic atrophy (Patient 1, 
left) and the other with 
a hemianopic field defect 
from brain trauma (Pa- 
tient 2, right). 


conventional perimetry are enlarged and can 
be plotted quantitatively. Ten patients serve 
as examples and are illustrated in Figures 
2 through 5. 

In Figure 2 Patient 1 had a subtotal re- 
moval of a posterior fossa carcinoma which 
was complicated by increased intracranial 
pressure and bilateral optic atrophy. The 
field studies were performed 10 months 
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Fig. 3—Comparison of 1- 
and 6-meter fields in two 
patients, one with a para- 
central inflammatory lesion 
(Patient 4, left) and the 
other with a_ successfully 
treated detachment of the 
retina (Patient 3, right). 


after surgery, and at that time the patient’s 
chief complaint was a fairly marked but ill- 
defined reading difficulty. Her conventional 
visual fields, especially in the central area, 
and relatively normal visual acuity do not 
provide a satisfactory explanation of her 
symptomatology. The marked reductions in 
sensitivity which are apparent in the macu- 
lar fields suggest clearly the etiology of the 
reading difficulty. The second patient in 
Figure 2, Patient 2, suffered trauma to the 
head causing damage to the visual pathways 
11 months before the visual field studies. 
Macular fields aid in defining more clearly 
the macular splitting by enlargement of the 
central defect found with the one meter 
technique. 

Patient 3, in Figure 3, developed an in- 
ferior retinal detachment which extended 
to the edge of the macula. The retina was 


Campbell—Rittler 


AZ 


successfully reattached, and the visual acuity 
remained 20/15. Postoperatively his only 
complaint was “a slight lack of symmetry of 
the O in Manhattan’s ‘No Parking’ signs 
when viewed at a sufficiently great dis- 
tance.” Conventional visual fields and the 
visual acuity confirmed only the integrity 
of the patient’s macula. The macular fields, 
on the other hand, clearly explained his 
symptomatology, since extensive areas 
showed rather marked depressions in sensi- 
tivity. The second patient in Figure 3, 
Patient 4, noted slight blurring of vision 
and distortion of straight lines 10 days be- 
fore the field studies were undertaken. 
Examination disclosed a choroidal inflam- 
matory lesion in close proximity to the 
macula. The relatively small scotoma found 
with conventional visual fields was plotted 
with some difficulty. It is clear that small 
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variations in a defect of this size would be 
difficult to detect, and therefore progression 
of the disease could not be followed quan- 
titatively with the l-meter technique. With 
macular visual fields, on the other hand, the 
defect is substantially enlarged and, conse- 
quently, slight changes in size or intensity 
may be determined with precision. 


In Figure 4 only the macular visual fields 
of four patients are illustrated. The con- 
ventional visual fields of all four eyes were 
within normal limits with the white test 
objects but showed small central defects to 


the 3 mm. red. The clinical diagnosis of 
Patients 5 and 6 was senile macular degen- 
eration. In Patient 5, the fundus abnor- 
mality was slight and the visual acuity was 
20/20. Macular visual fields offer confirma- 
tion of the pathology and of the clinical 
observation of abnormal granularity. On 
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Fig. 4.—Macular fields of 
four patients: Patients 5 and 
6 with senile macular de- 
generation, Patient 7 with 
central serous rentinopathy, 
and Patient 8 with a punc- 
tate macular hemorrhage. 
One-meter visual fields for 
all patients showed small de- 
fects to red only, a, Patient 
5; b, Patient 7; c, Patient 6; 
d, Patient 8. 


the other hand, Patient 6 had more marked 
senile macular degeneration, and associated 
with it were greater abnormalities in both 
visual acuity and macular visual fields. A 
comparison of Patients 5 and 6 illustrates 
the quantitative manner in which the pro- 
gression of senile macular degeneration may 
be documented. 

Patient 8, in Figure 4, is a diabetic who 
noted slight distortion in the vision of his 
left eye three weeks before the perimetric 
studies. Examination of the retina revealed 
a minute macular hemorrhage. The defect 
illustrated in the macular fields was readily 
detected and mapped. The hemorrhage by 
ophthalmoscopic examination and the visual 
field defect simultaneously disappeared in 
the ensuing four-month follow-up period. 
Patient 7 had a central serous retinopathy 
of the right eye with relatively normal 
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Fig. 5.—Changes in mac- 
ular fields for two patients op i LMM 


with active choroidal inflam- 
matory lesions manifested by 
posterior pole edema. Pa- 
tient 9 (left) demonstrates 
a response to therapy. For 
Patient 10 (right) the upper 
field shows residual activity 
under symptomatically ade- 
quate therapy and the lower, 
a flare-up. 


visual acuity. Documentation of the pathol- 
ogy once again was most readily achieved 
with the macular field technique and was 
valuable in detecting changes in the extent 
of the disease process. 

In Figure 5 two patients are illustrated 
with active inflammatory lesions of the pos- 
terior pole characterized by marked macular 
edema. The conventional visual fields of 
Patient 9 were normal before treatment with 
systemic steroids, and his visual acuity was 
20/60—1. After treatment for 17 days the 
visual acuity improved to 20/30—3. This 
patient’s macular fields obtained before and 
after treatment document with far greater 
clarity his response to therapy than does 
the change in visual acuity. Patient 10 pre- 
sents a different picture. Her ocular symp- 
toms and the inflammatory process were 
well controlled on a low maintenance dosage 
of systemic steroids. The conventional 
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visual fields were normal, and her visual 
acuity was 20/15. However, there was defi- 
nite ophthalmoscopic evidence of persistent 
posterior pole edema. Only the macular 
fields, at the top in Figure 5, offered con- 
firmatory evidence of the residual activity. 
A flare-up of the disease process caused 
substantial loss of the field of vision, as 
measured at 1 meter, although the visual 
acuity remained 20/15. The macular field 
at the lower right sharply reflected this in- 
creased activity and, by the  stirinking 
isopter, suggested the imminence of reduc- 
tions in visual acuity. Both patients in 
Figure 5 illustrate the value of macular 
fields for the documentation of therapeutic 
response and for quantitatively mapping the 
functional status of the macula. 
V. Conclusions 

Macular visual fields provide a reliable 

sensitive method of testing macular func- 
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tion. The sensitivity of macular fields far 
exceeds that of conventional perimetry. 
Defects of the macula are substantially en- 
larged and may be quantitatively mapped 
with white test objects. The technique is 
useful for documenting the presence of 
pathology and for following the progression 
of macular lesions. Patients and technicians 
do not find the testing procedure difficult or 
time-consuming. 


VI. Summary 

A method of clinical perimetry, designed 
for the careful study of macular function, 
has been described. Conditions are similar 
to those employed in 1-meter visual fields, 
except for the use of a 6-meter distance. 
Results are given for 39 normal and 222 
pathological eyes, in addition to examples 
which illustrate the application to specific 
clinical conditions. The principal value of 
this technique is to afford a more precise 
relation between the visual acuity and per- 
imetry and to provide a quantitative picture 


of macular function of high sensitivity and 
reliability. 
635 W. 165th St. (32). 
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Convergence Nystagmus 


With Notes on a Single Case of Divergence Nystagmus 


DAVID G. COGAN, M.D., Boston 


Convergence nystagmus, as defined in 
this paper, is a rhythmic oscillation in which 
a slow abduction of the eyes in respect to 
each other is followed by a quick, and pre- 
sumably corrective, movement of adduction. 
It must be an unusual finding, since it has 
been so little discussed in the literature. The 
only description of specific cases appears 
to be that of Furtado (1956), who reported 
two instances. Kestenbaum (1946) referred 
to it in connection with nystagmus retrac- 
torius in the para-aqueductal syndrome ?; 
Walsh (1957) referred to it with spasms of 
convergence accompanying pinealomas,* and 
incidental allusions to it may be found in 
papers dealing with other entities.* As Fur- 
tado points out, however, it has not been 
considered a clear-cut entity. 

The present report is based on the obser- 
vation of six patients with convergence 
nystagmus (and one with divergence nys- 
tagmus) studied with the particular aim of 
localizing the responsible lesion and deter- 
mining the association of the nystagmus 
with other ocular and neurologic manifesta- 
tions. It appears to be a significant sign 
of some practical importance. 


Report of Cases 


Case 1.—Transient convergence nystag- 
mus and paralysis of vertical gaze followed 
by unilateral internuclear ophthalmoplegia 
with recovery in one week's time. Presumed 
vascular lesion of midbrain. 


A 66-year-old, mildly diabetic woman sud- 
denly developed double vision, nausea, and 
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vomiting. Two weeks previously she had 
had two brief episodes of diplopia. The 
present episode was similar to the preceding 
two but was more lasting and was accom- 
panied by an ache in the back of the neck 
and base of the skull. 

General examination showed a slight pa- 
resis of the left arm, increased arm and 
knee reflexes on left, and an extensor 
plantar reflex on the left. The most con- 
spicuous abnormalities were in the eyes, and 
these varied during the week of observation. 
On the day of onset there was an almost 
complete paralysis of upward and down- 
ward gaze, a rotary nystagmus on looking to 
the right, and a left hypertropia (skew 
deviation). The pupils were normal. The 
following day a striking convergence nys- 
tagmus was present, most marked in the 
primary position and accentuated on fixa- 
tion. On the next following day the con- 
vergence nystagmus disappeared and the 
paralysis of vertical gaze was less but a 
right-sided unilateral internuclear ophthal- 
moplegia was present. 

On the assumption that the lesion was 
thrombotic the patient was given bishy- 
droxycoumarin (Dicumarol). In one week’s 
time, she no longer had diplopia and the 
only abnormality was a_ horizontal and 
rotary nystagmus on the extremes of con- 
jugate gaze to either side. A follow-up 
observation five months later showed mini- 
mal rotary nystagmus on extreme levover- 
sion. 

Comment: The sudden onset, spontaneous 
regression, and patient’s age make a 
vascular lesion most likely. The eventual 
development of a unilateral internuclear 
ophthalmoplegia is also strong evidence for 
a vascular etiology. The predominate paral- 
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ysis of vertical gaze makes the localization 
almost certain in the anterior midbrain, but 
the mild motor signs also point to some in- 
volvement elsewhere in the brain stem as 
well. 

Case 2.—Tumor involving the anterior 
midbrain. Diminished pupillary reactions. 
Complete paralysis of upward gaze. Vari- 
able nystagmus including convergence and 
retraction types. 

A 25-year-old woman had an eight-year 
history of generalized headache and more 
recently of vomiting and stiff neck. Routine 
skull x-rays showed suprasellar calcification. 
Ventriculography revealed dilatation of the 
ventricular system above the aqueduct com- 
patible with an obstructive lesion about the 
aqueduct. Craniotomy showed no tumor 
about the chiasm. A diagnosis was made of 
a tumor, possibly pinealoma, in the region 
of the tectum, and a Thorkildsen tube was 
inserted. 

Examination of the eyes, unfortunately 
not done until some time after the craniot- 
omy, showed the following: The pupils were 
unequal (O. D., 4% mm.; O. S., 3% mm.) 
and reacted only slightly to light and not at 
all to near. There was complete paralysis 
of upward gaze with some right hypertropia 
in the primary position. Nystagmus was 
present but variable. In the primary posi- 
tion it was sometimes vertical, sometimes 
convergent, and sometimes characterized by 
a jerky retraction most marked in the right 
eye (nystagmus retractorius). On dextro- 
version the nystagmus was horizontal, and 
on levoversion it was rotary. 


The patient’s vomiting, vertigo, hearing, 
and visual loss worsened and culminated in 


death about one year later. No further 
observations were made of the eyes, and no 
autopsy was done. 

Comment: A brain tumor which was un- 
doubtedly in the tectal region produced a 
Parinaud’s syndrome and with it several 
types of nystagmus, of which convergence 
was one. Also noteworthy was the rare 
nystagmus retractorius which is also thought 
to implicate the anterior midbrain region. 
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Case 3.—Sudden onset of paralysis of 
vertical gaze and exotropia, possibly due to 
a vascular lesion. Convergence nystagmus 
was the conspicuous finding during resolu- 
tion of the symptoms. 

This 37-year-old woman suddenly devel- 
oped persistent double vision shortly after 
arising. There was no other complaint. 
General examination a few hours later 
showed questionable right facial weakness 
and long tract signs on the right. Examina- 
tion of the eyes showed a complete paralysis 
of upward and downward gaze and an 
exotropia. The pupils were equal and nor- 
mally reactive. 

The following day the patient’s eyes were 
straight, and there was full movement of the 
eyes in all directions. However, there was 
a conspicuous and sustained convergence 
nystagmus most marked in the primary po- 
sition. The only other abnormality was a 
rotary nystagmus on dextroversion. The 
convergence nystagmus disappeared within 
the next few days, and the patient was then 
entirely normal. 

Comment: The etiology of this abnor- 
mality is not clear cut. The onset was com- 
patible with a vascular lesion, and the 
opinion of the Neurologic Service was that 
it represented an ischemia of the upper 
midbrain region. However, her age and 
absence of vascular disease elsewhere make 
this somewhat questionable. On the other 
hand, the course is not typical of demyelina- 
tive disease. Whatever the etiology, the 
localization would appear to be indubitably 
in the anterior midbrain and tectal region. 

Case 4.—Pinealoma with Parinaud’s syn- 
drome. Convergence nystagmus and nystag- 
mus retractorius were presenting symptoms. 


This 31-year-old man was admitted to the 
hospital with the chief complaint of diplopia 
of insidious onset. 

General examination showed only weak- 
ness of right arm and leg with slight 
unsteadiness of gait. Examination of the 
eyes showed paralysis of upward gaze, poor 
convergence, and a convergence nystagmus. 
This latter was characterized by a drifting 
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divergence of the eyes followed by a quick 
corrective convergence movement. It was 
present in all fields of gaze and increased by 
attention. In addition, there was an ir- 
regular but rhythmic retraction movement 
that was greater in the right eye than in the 
left (nystagmus retractorius). The pupils 
were 3 mm. in size and fixed to light but 
may have shown slight constriction for 
near. 

Craniotomy revealed a large pinealoma in 
the region of the third ventricle. Postopera- 
tively the patient remained in coma and died 
13 days later. Autopsy disclosed a sharply 
defined mass projecting into the posterior 
part of the third ventricle and extending 
downward against the quadrigeminate plate 
of the midbrain. There were also seeded 
nodules on either side of the aqueduct which 
was partially obliterated. Microscopic sec- 
tions showed the tumor to be a pinealoma. 

Comment: This patient presented the 
typical clinical findings of Parinaud’s syn- 
drome and the pathologic findings of a 
pinealoma with lesions involving the tectum 
and para-aqueductal region of the anterior 
midbrain. As in one of preceding cases, it 
demonstrated the association of convergence 
nystagmus with nystagmus retractorius ac- 
companying lesions in this vicinity. 

Case 5,—Sudden onset of hemiplegia, 
hemianesthesia, paralysis of upward gaze, 
fixed pupils, and convergence nystagmus 
thought to be due to a vascular lesion in the 
thalamic-midbrain region. 

A 54-year-old woman was admitted to the 
hospital with the complaint of weakness and 
numbness of the left arm and left side of the 
face with perioral numbness and tingling 
that began four hours prior to admission. 

General examination showed mild hemi- 
paresis on the left, absence of touch sensa- 
tion over the left side of the face, and a 
curious projection of pain sensation on left 
side of body. Thus she complained of a 
sharp pain in the breast region on stroking 
the left arm. 

Examination of the eyes showed a com- 
plete paralysis of upward gaze and a con- 


Cogan 


vergence nystagmus that was brought out 
by attempted upward gaze and sometimes 
on looking to the left. There was slight 
horizontal nystagmus on gaze to either side, 
somewhat more to the right, and a abortive 
vertical nystagmus on attempting to look up 
or on looking down. Convergence could be 
elicited on effort. The pupils were 3 mm. 
and showed no reaction to light but did react 
somewhat for near. 

The patient was observed over a 10-day 
period during which no significant change 
in symptoms occurred. She has not been 
followed further. 

Comment: The onset was thought to be 
indicative of a vascular lesion, and the signs 
and symptoms were interpreted as pointing 
to a lesion in the midbrain and right 
thalamic region. The ocular signs were those 
of a Parinaud’s syndrome, and the con- 
vergence nystagmus appeared to be related 
to attempted upward gaze. 

Case 6.—Presumed vascular lesion in an- 
terior midbrain causing paralysis of vertical 
gaze, skew deviation, and convergence nys- 
tagmus. 

This 55-year-old woman became momen- 
tarily confused while preparing breakfast. 
Staggering and double vision were then 
noted, and these persisted until she was ex- 
amined four days later. She was then found 
to have a complete paralysis of upward gaze 
and an almost complete paralysis of down- 
ward gaze. Convergence could not be 
elicited, but horizontal movements were full. 
A left hypotropia (skew deviation) ac- 
counted for the diplopia. The pupils were 
normal. .*.side from the eyes the only 
noteworthy: findings were a mild adiadocho- 
kinesia, a positive Romberg sign, and a ten- 
dency to fail to the right. 

The following day the foregoing signs 
were still present, but there was also an in- 
constant nystagmus characterized by syn- 
chronous vertical movements in the left eye 
and horizontal movements in the right eye. 
Moreover, there was a definite convergence 
nystagmus on attempted upward gaze. 

The unsteadiness of gait and conjugate 
movements downward began to improve 
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eight days after the onset, at a time when 
the patient was discharged from the hospial, 
but the paralysis of upward gaze, con- 
vergence nystagmus, and skew deviation 
were still present. 

Comment: The symptoms pointed to a le- 
sion in the anterior midbrain, while the on- 
set suggested a vascular etiology. As in the 
other cases, the convergence nystagmus 
seemed to be linked to the palsy of upward 
gaze and could be most readily elicited by at- 
tempts to look in this direction. 

In addition to the foregoing cases of con- 
vergence nystagmus, in which the quick 
component was an adductive movement, the 
following patient represents a divergence 
nystagmus in which the quick component 
was an abductive movement. 

Case 7.—Tumor of vermis cerebelli with 
involvement of floor of fourth ventricle. 
Postoperative skew deviation, weakness of 
lateral recti, divergence nystagmus, and ro- 
tary nystagmus. 

A 15-year-old boy developed staggering of 
gait, headaches, vomiting, and dysarthric 
speech over a four-month period. Examina- 
tion showed horizontal and vertical nystag- 
mus, profound disequilibrium, and mild 
ataxia. Craniotomy showed a mass extending 
into the floor of the fourth ventricle. This 
was partially removed. 

Postoperatively the eyes showed a right 
hypertropia, some limitation of movement 
in fields of both lateral recti, and a drifting 
adductive movement of both eyes followed 
by a quick abductive movement. This was 
most evident on attempted gaze to either 
side and was often accompanied by a 
drifting rotary movement. In this latter 
the quick counterclockwise movement was 
synchronous with the quick abductive move- 
ment. Aside from the eye findings, the 
patient had dyssynergia of left arm and 
some left hemiplegia. 

Six weeks later there was a gross vertical 
and rotary nystagmus that was converted 
into a horizontal nystagmus on gaze to either 
side. A skew deviation was also present but 
no divergence nystagmus. 


164/298 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


The causative lesion in this 
single case of divergence nystagmus was 
situated in the fourth ventricle. The nys- 
tagmus was associated with a rotary nys- 
tagmus and present only temporarily in 
the postoperative period following partial 
removal of a midline cerebellar tumor. 


Comment: 


Comment 


The foregoing cases of convergence 
nystagmus represent a group of patients 
with lesions that were either inferred or 
shown to be in the anterior midbrain. One 
drome were usually present, forming an 
or more of the features of Parinaud’s syn- 
entity which Kestenbaum has called the 
para-aqueductal syndrome.? In all the 
present cases there was a predominance of 
eye signs and a paucity of neurologic signs. 
The convergence nystagmus was usually a 
transient phenomenon, occurring with the 
resolution of the lesion and often associated 
with attention or attempted upward gaze. 
The lesions in the present cases were proved 
or inferred to be due to vascular lesions 
(four cases) or pinealoma (two cases). 

The localization of the lesions in these 
cases was similar to that in Furtado’s two 
cases. His first case, while having a 
panencephalitis, had especial involvement of 
the quadrigeminal plate. His second patient 
had a pinealoma with involvement of the 
quadrigeminal plate and obstruction of the 
aqueduct. Furtado’s first patient differed, 
however, from those in the present series 
in being blind and in having full ocular 
movements. His second patient, however, 
had Parinaud’s syndrome identical to that in 
the present cases. 

Furtado interpreted the convergence nys- 
tagmus in his two cases to be irritative 
lesions of the “eye-centering system” 
(Bender®). The nystagmus in the six 
patients of the present series, however, did 
not have the intermittency or spontaneity of 
irritative lesions. Rather the nystagmus was 
maintained over a considerable period of 
time and was often related to attempted 
gaze in one direction. The nystagmus would 
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thus appear to be either an imbalance be- 
tween convergence and divergence tonic 
control, analogous to that which occurs with 
other types of jerk nystagmus, or an over- 
flow into the convergence pathways (or 
directly into the medial recti nuclei) as a 
result of a block in one of the other gaze 
mechanisms. The occurrence of a sustained 
convergence nystagmus in the primary posi- 
tion in some of the foregoing cases favors 
the former, while the variation with atten- 
tion and the precipitation of the nystagmus 
by attempted upward gaze in other cases 
favors the latter. 

From the practical point of view, what is 
important is that convergence nystagmus, 
whatever its mechanism, occurs exclusively 
(as judged by the small number of cases) 
in anterior midbrain lesions. It must be an 
unusual occurrence and is occasionally as- 
sociated with other rare ocular motor ab- 
normalities : dissociated nystagmus (vertical 
in one eye and horizontal or rotary in the 
other eye) and, as pointed out by Kesten- 
baum,’ with nystagmus retractorius. It is 
not to be confused, however, with the main- 
tained spasms of convergence which also 
occur occasionally with paralysis of upward 
gaze or with the tonic spasms of the near re- 
flex that occur as hysterical manifestations. 

Divergence nystagmus must be an even 
rarer phenomenon. The foregoing case is 
the only one which I have seen, and I have 
found no description of the entity in the 
literature. It differs from convergence 
nystagmus in that there is a drifting con- 
vergent movement and a quick corrective 
divergent movement. In the single case here 
presented it was, like convergence nystag- 
mus, a transient phenomenon but, instead of 
being associated with an anterior midbrain 
lesion, it was associated with a lesion of the 
vermis and fourth ventricle. 


Conclusions 


1. Convergence nystagmus is a transient 
phenomenon occurring with anterior mid- 


brain lesions and often associated with other 
components of Parinaud’s syndrome. 


2. The mechanism of convergence nystag- 
mus is subject to speculation but is here 
suggested to be due to an interference with 
the tonic control of convergence or an over- 
flow of impulses to the medial recti centers. 
This latter becomes especially manifest in 
the presence of paralysis of upward gaze. 


3. Divergence nystagmus is a rarer phe- 
nomenon but may also occur transiently 
in the resolution of a lesion. Based on the 
single case here reported, it appears to be 
due to a lesion of the brain stem in the 
region of the fourth ventricle. 


Since submission of this report two addi- 
tional cases have been seen representing 
convergence nystagmus in association with 
anterior midbrain lesions and paralysis of 
upward gaze. In both of these cases the 
convergence nystagmus was elicited by at- 
tempted upward gaze and was associated 
with conspicuous and synchronous nystag- 
mus retractorius. One of the patients also 
showed marked retraction of the lids simi- 
lar to that reported by Askenasy and others.* 
These cases are to be reported by Smith, 
Zieper, Gay, and Cogan. 

243 Charles St. (14). 
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Echothiophate (Phospholine) Iodide (217-MI) in 


Treatment of Glaucoma 


Further Observations 


NARENDRA KRISHNA, B.Sc., M.B.B.S., New Delhi, India, and IRVING H. LEOPOLD, M.D., D.Sc. (Med.), 


Philadelphia 


Introduction 


The principal use of anticholinesterase 
agents (cholinesterase inhibitors) in opthal- 
mology is in the treatment of glaucoma, 
where they effectively lower the intraocular 
pressure when instilled locally into the eyes. 
These agents fall into two categories de- 
pending upon their duration of action, one 
the short-acting cholinesterase inhibitors, 
which inhibit cholinesterase reversibly, and 
the other the long-acting cholinesterase in- 
hibitors, which inhibit cholinesterase ir- 
reversibly. Physostigmine (Eserine) and 
neostigmine (Prostigmine) are the revers- 
ible cholinesterase inactivators and diiso- 
propyl fluorophosphate or DFP ( Floropryl) 
the irreversible cholinesterase inactivator 
generally employed. 


In 1957, Leopold, Gold, and Gold intro- 
duced a new potent long-acting irreversible 
cholinesterase inhibitor, echothiophate (Phos- 
pholine) iodide (217-M1), in ophthalmology 
and reported their experience with this drug 
in treatment of glaucoma. Recent reports 
by Becker, Pyle, and Drews; Lawlor and 


Submitted for publication Jan. 14, 1959. 

“Fight for Sight” Research Fellow of the -Na- 
tional Council to Combat Blindness, Inc., New 
York (Dr. Krishna). 

From the Department of Ophthalmology, Grad- 
uate School of Medicine of the University of 
Pennsylvania, and the Research and Clinical De- 
partments of the Wills Eye Hospital. 

Phospholine iodide, brand of echothiophate iodide, 
217-MI, 2-diethoxyphosphinylthioethyltrimethylam- 
monium iodide; diethylphosphorylthiocholine iodide. 
Phospholine used in this study was provided by 
Campbell Pharmaceutical Company, New York, 
through the courtesy of Dr. Robert A. Lehman. 
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Lee, and Seward and Albert confirmed the 
favorable results reported in this initial 
study. All these studies were either on small 
series of patients and/or confined to its use 
for short periods of time. Therefore the 
present study was undertaken to determine 
the efficacy of echothiophate iodide when 
observed in a large series and for a longer 
period of time. 


Methods 


Materials—One hundred ten glauco- 
matous eyes of 62 patients were tested 
with echothiophate during a period of 24 
months. These cases were picked at ran- 
dom, regardless of the type of glaucoma, 
from the clinics of Wills Eye Hospital. All 
of them had been treated with the usual 
antiglaucoma agents prior to the use of 
echothiophate. 

Isotonic saline solutions of echothiophate 
were employed. The solution was kept at 
5 C. The concentrations employed were 
0.1% and 0.25%, and the frequency of 
instillation varied from every other day to 
twice daily. An attempt was made to use 
the weakest concentration of echothiophate 
which used alone as infrequently as possible 
would control the intraocular pressure. In 
some cases acetazolamide (Diamox), 125 
mg. two to four times a day orally, was 
used in addition if echothiophate alone failed 
to control intraocular tension. 

Criteria of Control_—On each clinic visit 
ocular tensions were measured with Schiotz 
tonometer and visual acuities recorded with 
Snellen’s chart. Visual fields both peripheral 
and central were checked at regular intervals 
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GLAUCOMA—ECHOTHIOPHATE IODIDE THERAPY 


TABLE 2.—Summary of Results on One Hundred Ten Eyes 


Previous Therapy 


217-MI Therapy 


Type of Glaucoma Controlled 


Perforated corneal ulcer... ...........-- 
4. Juvenile 


Uncontrolled Controlled 


52 68 


* Included in the 


gestive group of open-angle type. 


with perimeter and 1 meter tangent screen, 
respectively. Gonioscopic examinations were 
done at periodic intervals using the Koeppe 
lens, Barkan hand illuminator, and the Gold- 
mann biomicroscopic head. Repeated tono- 
graphic tracings were obtained whenever 
possible, with use of the Mueller electronic 
tonometer connected to a Leeds and North- 
rup recorder. Ophthalmoscopic and_bio- 
microscopic examinations were done at 
repeated intervals. 

Based on these examinations, a case was 
considered to be controlled which for a 
minimum period of three months showed 
consistently lower tensions which never ex- 
ceeded 25 mm. Hg (Schietz); no loss of 
visual acuities which could be explained 
on the basis of glaucoma; no further loss 
of visual fields; no new peripheral anterior 
synechias or goniosynechias formation; in- 
crease in the coefficient of aqueous outflow 
facility above 0.16 cu. mm. per minute per 
millimeter Hg or a definite increase as 
compared to the original value; no further 
increase in glaucomatous cupping and other 
changes like retinal detachment; no new 
formation of iris cysts, synechiae, iris 
atrophy and corneal epithelial bullae, or 
corneal edema. Eyes which did not fulfill 
these criteria or in which therapy had to be 
discontinued because of local or systemic 
side-effects were classified as uncontrolled. 
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Results 


Table 1 summarizes this present study. 
Of the total of 110 eyes, 84 eyes had open- 
angle type; 8, angle-closure type; 16, sec- 
ondary type, and 1, juvenile type of 
glaucoma. Table 2 summarizes the results 
on these 110 eyes. More favorable results 
were obtained when echothiophate therapy 
was employed (87 controlled and 23 un- 
controlled) than with previous therapy (45 
controlled and 65 uncontrolled) in nearly 
all types of glaucoma. The only exception 
was a case of bilateral juvenile glaucoma in 
which one eye which was controlled on 
previous therapy could not be controlled on 
echothiophate therapy. The best results were 
obtained in noncongestive open-angle glau- 
coma (67 controlled and 16 uncontrolled 
on echothiophate therapy; 31 controlled and 
52 uncontrolled on previous therapy) and 
aphakic secondary glaucoma (9 controlled 
and 1 uncontrolled on echothiophate therapy; 
5 controlled and 5 uncontrolled on previous 
therapy). A special mention should be made 
of the eyes with absolute glaucoma, that is, 
open-angle glaucoma in the last stages, and 
as such they are included in the noncon- 
gestive group of open-angle glaucoma. Out 
of a total of these eight eyes, which were 
all uncontrolled on previous therapy, four 
eyes could be controlled on echothiophate 
therapy. 
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TABLE Echothiophate Iodide 


erapy 

No. Eyes 

No. Mo. Controlled 
17 
7 
16 
4 
6 
29 


Table 3 shows the duration in months for 
which 87 eyes were controlled successfully 
on echothiophate therapy. Sixty-three of 
these eyes were controlled for more than one 
year. Table 4 shows the comparison of 
dosage of echothiophate therapy and pre- 
vious therapy in the same controlled eyes, 
which total 45. In all except four eyes, the 
glaucoma was controlled on echothiophate 
alone. These four eyes needed acetazolamide 
in addition to bring them under control. The 
use of echothiophate alone, its lower con- 
centrations, and the relative infrequency of 
instillation are in marked contrast to the 
combined use of various antiglaucoma 
agents, their greater concentrations, and the 
more frequent instillations to bring about 
the control of glaucoma in the same eyes. 


Comment 


Since the time that cholinesterase in- 
hibitors have been found to exert beneficial 
effect in glaucoma, a constant search has 
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TABLE 4.—Comparison of Dosage of Echothiophate Iodide Therapy and Other 
Glaucoma Therapy in the Same Controlled Eyes 


been made to find a better and more effective 
cholinesterase inactivator which would con- 
trol the intraocular pressure. An_ ideal 
anticholinesterase agent or cholinesterase in- 
hibitor, from the point of view of an 
ophthalmologist, is the one which fulfills 
the following criteria: 

1. So long as the exact etiology and 
pathogenesis of glaucoma remains unknown, 
one is justified in directing his efforts to 
the control of the known symptoms and 
signs complex. An ideal agent, therefore, 
would be one which when applied locally 
would bring about control of intraocular 
pressure without disturbing the physiology 
of the rest of the body. For the same 
reason, it should be free from both systemic 
and local side-effects on local application. 

2. It may be used in conjunction with 
other agents and thus potentiate the action 
of the other, if either alone fails to bring 
about control of intraocular pressure. 

3. Since primary glaucoma is a life-long 
malady, an agent which is long-acting in its 
duration of action would be a distinct ad- 
vantage. For the same reason it should be 
effective in least concentrations and fre- 
quencies of administration. 

4. It should be easily stored for longer 
periods and not deteriorate under ordinary 
conditions. 

Any new anticholinesterase agent, which 
is introduced in ophthalmology, may be 
evaluated according to these criteria and an 


No. Eyes 


Previous Therapy 


Pilocarpine 0.5%-3% t. i. d.-q. i. d. 
5 DFP 0.01%-0.05% o. d. + b. i. d. 


217-MI Therapy 


217-MI 0.1% alternate days-o. d. 
217-MI 0.1% o. d. - b. i. d. 


5 Pilocarpine 4% t. i. d.-q. i. d. + physostig- 217-M10.1%0.d.-b.i.d. 
mine 0.25-0.5% 

6 Pilocarpine 1-2% t. i. d.-q.i.d.+ acetazol- 217-MI0.1%-0.25% 0. d.-b.i.d. 
amide 125-250 mg. b. La. -q.i.d. 

4 Pilocarpine 4% t. i. d. - q. i. d. + acetazol- 217-M10.1%-0.25% 0. d.- b. i. d. + acetazol- 
amide 250 mg. b. i. d.-q. i. d. amide 125 mg. b. i. d. -q. i. d. 

9 Pilocarpine 2%-4% t. i. d. - q. i. d. + phy- 217-MI 0.1%-0.25% o. d. - b. i. d. 
sostigmine 0.25%0.5% t. i. d.- q. i. d. + 
acetazolamide 250 mg. b. i. d. - “© i. 
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attempt made to find out if its use in control 
of glaucoma is justified. 

Phospholine iodide (generic name, echo- 
thiophate iodide; experimental code number, 
217-M1) is a potent quaternary thiophos- 
phate anticholinesterase agent (2-diethoxy- 
iodide or diethyl phosphorylthiocholine io- 
dide). Having a quaternary nitrogen atom, it 
is very poorly soluble in lipoids. Koelle and 
Steiner have shown that echothiophate does 
not permeate the blood-brain barrier and 
therefore has no central effects. Using histo- 
chemical staining techniques McIsaac and 
Koelle have further shown that echothio- 
phate inhibits cholinesterase mainly at pre- 
ganglionic nerve terminations and _ the 
periphery of ganglion cells, leaving the intra- 
cellular enzyme relatively unaffected and 
thus differs from the potent anticholines- 
terase agent DFP which inhibits cholines- 
terase at both sites. Further confirmation 
that echothiophate is a peripherally acting 
anticholinesterase agent is provided by Koff 
and Coon, who showed that benzoquinonium 
chloride, a neuromuscular blocking agent, 
protects mice against toxic doses of echo- 
thiophate, whereas it provides no protection 
against the toxic dose of both peripherally 
and centrally acting DFP. This is in agree- 
ment with the similar behavior of other 
peripherally acting anticholinesterase agents 
toward benzoquinonium chloride. In a very 
ingenious experiment, Schaumann and Job 
have shown that echothiophate brings about 
the respiratory failure not by its action on 
central control of respiration but by means 
of peripheral neuromuscular block. This 
also explains the findings of Mamo and 
Leopold and Jewell and Lehman that PAM 
(2-pyridine aldoxine methiodide) alone is 
dramatically effective against echothiophate 
toxicity and does not require the addition 
of atropine. It is unlike DFP in which both 
atropine and PAM are needed to counteract 
both central and peripheral effects respec- 
tively. 

It is apparent that the potent long-acting 
echothiophate has a distinct advantage by 
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virtue of its peripheral action, because of 
the lower incidence of systemic side-effects. 
This is consistent with the clinical observa- 
tions of Leopold, Gold, and Gold, who re- 
ported nausea in 1 patient out of a series 
of 58 patients, and Becker, Pyle, and Drews, 
who mentioned that several adults com- 
plained of diarrhea in their series. No 
systemic side-effects were noted in the pres- 
ent study and also in the studies of Lawlor 
and Lee and Seward and Albert. 

All anticholinesterase agents are powerful 
miotics. By virtue of its miotic action and 
ciliary spasm, all produce browache, head- 
ache, pain localized in the globe, and tran- 
sient blurring of vision. All of them are 
vasodilators and consequently produce ciliary 
and conjunctival injection. Echothiophate 
is no exception to this, and in nearly all 
series a very large percentage of patients 
complained of these symptoms. In the pres- 
ent .series these complaints were less as 
compared to other series because most of 
our cases were already using other miotic 
agents prior to echothiophate therapy. How- 
ever the incidence was much more when 
patients who were using pilocarpine alone 
were started on echothiophate. All these 
symptoms disappeared a few days after 
echothiophate administration. Iris cysts have 
been noted in our series and that of Becker, 
Pyle, and Drews. So far in any series there 
has been no incidence of retinal detachment, 
local sensitivity reaction, or follicular con- 
junctivitis. However, one should always be 
on guard against such possibilities. Becker, 
Pyle, and Drews have reported three cases 
which developed severe fibrinous iritis after 
three to five days of echothiophate therapy. 
Echothiophate seems to have one advantage 
over DFP. Ect.othiophate is stable in aque- 
ous solution whereas DFP needs peanut oil 
as a vehicle for its stability. Patients not 
only develop sensitivity to DFP but also 
to peanut oil, which is a distinct disadvan- 
tage. The general concensus at the present 
time is that any therapy in eyes threatened 
with angle-closure glaucoma, except surgery, 
is not without some risk. This fear is all 
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the more justified when powerful cholines- 
terase inhibitors are employed as -has been 
shown in the past in the case of DFP. How- 
ever, there are occasions, when either as a 
result of refusal on the part of the patient 
to undergo surgery or as a result of some 
systemic disorder, surgery is contraindicated, 
one is forced to resort to medical therapy. 
Echothiophate was used in the present series 
in some cases of angle-closure glaucoma. 
Although no paradoxical rise in pressure 
was noted in the present series, one must 
be cautious in using it in eyes with angle- 
closure glaucoma. Finally there were eyes 
in both series which could not be controlled 
by echothiophate or other previously tried 
miotic agents. 

Koster, studying synergisms and antago- 
nisms between physostigmine and DFP in 
cats, found that a small dose of physostig- 
mine given to cats protects against the fatal 
action of a subsequent dose of DF P, whereas 
a small dose of DFP given first results in 
a long-lasting increase in the susceptibility 
of cats to the lethal action of physostigmine. 
This blocking mechanism of physostigmine 
to subsequent instillation of DFP for study- 
ing the effect on miosis was shown in normal 
human eyes by Leopold and McDonald and 
observed clinically in patients with my- 
asthenia gravis by Comroe, Todd, Leopold, 
Koelle, Bodensky, and Gilman. This strange 
phenomenon has been explained on the basis 
that the short-acting physostigmine ties up 
the acetylcholinesterase, specific cholines- 
terase, or true cholinesterase, whereas the 
long-acting DFP ties up more nonspecific 
cholinesterase or pseudocholinesterase. When 
physostigmine is administered first, it com- 
petes with DFP and ties up the true cho- 
linesterase in a _ reversible reaction, and 
during the time required to break this 
physostigmine-acetylcholinesterase complex, 
most of the uncombined DFP is hydrolyzed 
and exerts no potentiating effect. On the 
other hand when DFP is given first it ties 
up first the pseudocholinesterase but also 
forms an irreversible combination with true 
cholinesterase. If physostigmine is given 
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now it forms a reversible combination with 


the remaining true cholinesterase. Echo- 
thiophate is a long-acting irreversible cho- 
linesterase inhibitor and was therefore 
studied for this blocking mechanism by 
Krishna and Leopold. By somewhat similar 
experiments on rabbits, it was shown that 
echothiophate behaves just like DFP in this 
respect. It is therefore recommended that 
phospholine or echothiophate should be 
used prior to physostigmine, and not in the 
reverse order, whenever a combination of 
the two drugs is indicated. 


In a study by Leopold, Krishna, and Leh- 
man on effects of anticholinesterase agents 
on the blood cholinesterase levels of normal 
and glaucoma subjects, it has been shown 
that while DFP attacks the plasma cho- 
linesterase, echothiophate attacks the red 
cell cholinesterase. These findings are in 
agreement with the previous findings of 
Leopold and Comroe on DFP. The exact 
significance of these findings is not known 
at this stage. Further studies are in progress 
and will be reported subsequently. 

Echothiophate brings about lowering of 
intraocular pressure by improving the facil- 
ity of aqueous outflow. The present study 
and the studies of Becker, Pyle, and Drews 
and Lawlor and Lee all confirm this mode 
of action by which tension-lowering effect 
is brought about. 

Echothiophate has a distinct advantage 
because of its long action. Concentrations 
of 0.1% and 0.25% used as little as twice 
weekly to twice a day control intraocular 
pressure in nearly.all cases. More frequent 
administration offers no advantage. 

Echothiophate maintains its potency for 
an indefinite period if stored in isotonic sa- 
line solution at 5 C but gradually loses its 
potency over a period of time under ordi- 
nary room conditions. It should therefore 
be stored preferably under refrigeration 
or small quantities enough to last three 
weeks should be prescribed. 

In conclusion, it may be said that Phos- 
pholine, or echothiophate, is by no means 
an ideal cholinesterase inhibitor, but certain 
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distinct advantages that it offers make it a 
very useful agent in control of glaucoma. 


Summary 


Echothiophate (Phospholine) iodide (217- 
MI), a new potent long-acting irreversible 
cholinesterase inhibitor, successfully con- 
trolled intraocular pressure in 87 of 110 
glaucomatous eyes. More eyes in this series 
were controlled on echothiophate than on 
any conventional glaucoma therapy. It was 
effective in open-angle, angle-closure, and 
secondary glaucoma due to aphakia, uveitis, 
and old perforated corneal ulcer. It should 
however be used with caution in angle- 
closure glaucoma. 

Echothiophate was effective in concentra- 
tions of 0.1% and 0.25% in isotonic saline 
solution. Instillations were required only 
every other day to twice a day. 

No systemic or local reactions pertaining 
to echothiophate were encountered. It has 
however, all the disadvantages of a powerful 
miotic agent. 

Its action is inhibited by previous use of 
physostigmine. It should preferably be kept 
under refrigeration, as it gradually loses 
its potency, or prescribed in amounts not 
to last more than three weeks. 

Miss Gretchen Egeressy assisted in the tono- 
graphic studies. Mrs. Gertrude Wood and Mrs. 


Elsie Patzig assisted in the long-term follow-up 
of the patients in this study. 


1601 Spring Garden St. (30). 
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Case Reports 
Occlusion Amblyopia 


Report of a Case 


HIRAM H. HARDESTY, M.D., Cleveland 


On Jan. 13, 1958, a 2-year-old boy was 
seen who had a constant, left convergent 
strabismus of 35/. The onset was placed 
at 6 months of age, and no significant refrac- 
tive error was found. As this squint was 
definitely monocular, the mother was advised 
to patch the child’s fixating eye for one 
month. An Elastoplast ocular occluder was 
used continuously for this period. At the 
end of this time the child was seen in the 
office and was found to have lost the ability 
to fixate centrally with the eye which had 
been occluded. In my experience this was 
unusual, but as I had seen this happen 
several times, I felt no alarm. The mother 
was instructed to shift the patch to the other 
eye but not to start this until she and the 
child arrived home. 

In about an hour a frantic call was re- 
ceived from the mother. She stated that she 
had shifted the patch to the other eye (the 
original squinting eye) and the child ap- 
peared to be entirely blind in the eye which 
only one month ago was the fixating eye. 
This did not seem possible to me; I re- 
quested that the child be brought im- 
mediately to the office for observation. As 
the mother entered the office, it was apparent 
that she was in a state of panic. The father 
was very agitated and demanded to know 
why I had blinded an eye of his only child. 
I felt certain that the parents were grossly 
exaggerating the situation and suggested 
that the patch be applied again so I could 
show them that their child was not entirely 
blind. This was done, and to my dismay 
the child could not see an adult standing 
beside him or an open door a few feet away. 
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Objects held a foot away apparently were 
not seen at all. I was forced to agree that 
this eye was blind. 

The father, who has been a guard on a 
professional football team for several years, 
demanded to know what I planned to do 
about this blind eye and wanted assurance 
that this would not be a permanent state. 
His anger increased as I was forced to 
admit that I had seen nothing like this 
before and, therefore, could not state with 
certainty that the vision would be recovered. 
For the first time in my practice I feared 
physical violence! Fortunately for me, it 
didn’t come to this. 

We talked the situation over for a con- 
siderable period of time, and finally the 
parents were persuaded to keep the patch 
on for a few days. For the first day the 
child sat and did nothing. The next day 
gross objects could be made out, and in 
about four days the child seemed to get 
about as freely as ever. The child has since 
been alternately patched and seems to have 
good vision in either eye. 


Comment 


Most of us have seen loss of fixation 
following patching in a young child, but, 
to my knowledge, such profound loss of 
vision is very unusual. My harrowing 
experience caused me to ask myself three 
questions. First, was there any chance that 
this induced amblyopia could have been 
permanent? If not, I could have assured 
these anxious parents that their child’s dif- 
ficulty was temporary in nature. Secondly, 
I wondered if other ophthalmologists had 
ever seen occlusion result in such marked 
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OCCLUSION AMBLYOPIA 


reduction of vision. Thirdly, what patching 
routine could I use so that there would be no 
repetition of this traumatic experience? 

In searching the literature and in checking 
the standard ophthalmological and orthoptic 
texts, I have not seen a case described where 
the loss of vision was as marked as this. 
There are several brief references to the 
danger of producing an occlusion amblyopia. 
There is very little discussion about the 
possibility of such an amblyopia being 
permanent. 

Costenbader,! writing in 1948, states, “The 
small child (up to the age of three years) 
should return every seven to twenty-one 
days for an estimation of vision in each eye. 
I have seen one-year-old infants with no 
fixation in the right eye return after wearing 
an occluder for two weeks with excellent 
fixation in the right eye and with no fixation 
in the left eye. The younger the patient, 
the more frequent the visits should be. Pa- 
tients from the ages of three to six years 
may be seen not oftener than every six 
weeks, unless visits are necessary to boost 
the patient’s morale and maintain interest.” 

Recently, in a round-table discussion, 
Costenbader? stated that he has seen two 
cases of irreversible amblyopia develop from 
patching youngsters less than two years of 
age. Even though prolonged patching was 
carried out, the originally fixating eye re- 
mained amblyopic. He had no explanation 
to offer for this phenomenon. In this same 
discussion, Burian stated that he had seen 
one or two such cases. Such experiences 
certainly refute the often-made statement 
that vision once present can always be 
recovered by patching. 

Fowler,’ in discussing the treatment of 
amblyopia, states that children who are 
occluded under one year of age will shift 
fixation very quickly; therefore, there 
should be only a few days interval between 
checks. When patients are under 4 years 
of age (and presumably she means over 
1 year) they should be checked at weekly 
intervals to prevent shifting of fixation. 
She makes no mention of the possibility of 
producing a permanent amblyopia. 


Hardesty 


Lyle and Jackson* believe that a child 
should be checked every two weeks while 
being patched. They comment that the visual 
acuity of the covered eye may deteriorate 
but quickly return to the previous level after 
occlusion has been discontinued for a few 
days or after it has been transferred to the 
originally squinting eye. 

Gibson ® states, “The danger of initiating 
amblyopia in the sound eye is remote. 
Should it occur, however, experience has 
shown that vision is rapidly regained on 
cessation of occlusion.” 

Scobee* and Kramer? do not mention 
occlusion amblyopia. 

Thus from reviewing the literature and 
standard texts I was able to find answers to 
most of the questions which arose from 
thinking about this. unusual case. 

Yes, it is possible to induce permanent 
amblyopia from patching. While rare, this 
is a definite possibility, and precautions 
should be taken to avoid such an eventuality. 

I did not find in the literature an example 
of such profound amblyopia being induced 
by patching as occurred in the case pre- 
sented. Apparently this is very rare. 

From this experience a patching routine 
has evolved which I believe will obviate 
either a profound temporary or permanent 
occlusion amblyopia. 


This is varied according to the age of 
the child. 


1. Under 2 years of age a weekly check 
should be made by the ophthalmologist or 
orthoptist. 

2. Between 2 and 3 years of age the child 
ideally should be checked every two weeks. 

3. Between 3 and 6 years a monthly check 
is adequate. 

4. Over 6 years there is probably no 
danger of producing an occlusion amblyopia 
of a marked degree even with patching for 
several months. 

If for any reason a patient cannot be 
seen as frequently as the intervals suggested, 
the patch may be worn for the times sug- 
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gested above and then switched to daily 
alternation of the patch until the child is 
checked. This is an entirely safe procedure 
and permits the visits to be relatively infre- 
quent. 


Summary 

A case of profound temporary occlusion 
amblyopia is presented. 

Permanent amblyopia may be induced in 
a young child by prolonged monocular 
patching. 

A routine to prevent these difficulties is 
suggested. 

Ophthalmology Service, Department of Surgery, 
University Hospitals, Carnegie Medical Building, 
10515 Carnegie Ave. (6). 
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Clinical Notes, New Instruments and Techniques 


Self-Administering Eye Dropper and Irrigator 


EDWARD DENGROVE, M.D., Asbury Park, N. J. 


One of the most exasperating do-it-your- 
self problems is administering eye drops. 
The drops often land on the eyelids or the 
face. The patient screws up his eye at the 
critical moment, or the fluid gushes, spurts, 
or dribbles. 

Many eye patients are elderly people who 
live by themselves. They find it hard to 
locate a skilled and willing neighbor to ad- 
minister the drops. Anyone with eye disease 
is likely to have poor vision and thus has 
double trouble in medicating his eye. It is 
no secret that children are difficult patients. 

Yet in this atomic age, this age of electric 
brains and universal mechanization, we are 
still messing (the word is well chosen) with 
an eye-dropper design that antedates the 
horsecar. This presentation deals with a 
device that will allow self-administration, 
make it easier to apply drops to the eyes 
of children or nervous people, and costs so 
little that any one can afford it. 

Another ocular device that needs stream- 
lining is the irrigator. In its present archaic 
form, the irrigator is clumsy and slow to 
set up. If a worker has squirted caustic 
fluid in his eye, the irrigation has to be 
swift. If eyesight is to be saved, there 
is no time to rig up an elaborate device. 
Speed is of the essence. One can always 
grab an eyecup, but this is a most ineffective 
method of irrigation. An eyecup is usable 
only if the victim tips back his head, and 
this means that dust or other irritant is, by 
sheer gravity, tumbled into the conjunctival 
sac. The device presented here provides a 
swift, efficient, modestly priced eye irrigator. 
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It is the same device as the do-it-yourself 
eye dropper. 

This unique, 20th century dropper-ir- 
rigator, as illustrated here, is simple to use, 
modest in price, and does its two jobs with 
double-barrelled efficiency. 

For use as an eye dropper, the stopper 
fits into the mouth of the bottle containing 
the medication. The bottle is then turned 
upside down and the bulb squeezed. This 
smoothly transfers the precise quantity of 
fluid to the bulb. When the device is re- 
moved, it retains the fluid, through capillary 
action, The upper edge of the cup is now 
placed against the upper eyelid and gently 
pressed against it. This keeps the eye open 
during administration of the fluid. 

All the patient need do now is press the 
bulb. The medication is thus accurately 
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dropped onto the eyeball, where it belongs, 
and in the quantity desired. The ejection is 
mild, effective, and nontraumatic. 

To use the device as a self-irrigator, fill 
the cup to near the brim. Place the upper 
edge of the cup against the upper eyelid. 
The traditional and awkward backward tilt 
of the head is not necessary, thus avoiding 
the danger of letting dust or irritant fall 
into the conjunctival sac. The patient tilts 
his head forward, a far more comfortable 
posture as well as a safer one. The bulb is 
then squeezed several times producing a 
“fountain” effect. The fluid can be replaced 
and the maneuver repeated as much as 
necessary. 

Modern industry uses many caustic or 
otherwise harmful chemicals. These chemi- 
cals too often spurt into the eye. The 
A. M. A. Committee on Industrial Ophthal- 
mology has commented on the tremendous 
saving of eyesight effected by immediate 
eye irrigation in these cases. The most vital 
ocular first-aid measure in any one’s book 
is swift eye irrigation. Here is a device 
which offers a prompt and instantly available 
means to that end. 

Three objections have been raised to this 
device—though it is significant that these 
are theoretical objections made by persons 
who have not seen it in operation. The 


R. P, VINCENT, M.D., Hattiesburg, Miss. 


A pair of stainless-steel, dull-finish, hooks 
were devised for maintaining positive trac- 
tion on loops of 000000 chromic absorbable 
surgical sutures (gut) in preplaced corneo- 
scleral sutures (Fig. 1). 

A new speculum is presented for use with 
0000 black eyelid sutures, which are secured 
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A New Eyelid Speculum and Suture Hooks 


objections, however, are raised in good faith 
and can be, and should be, answered. 

Objection 1: The jet of water may be 
irritating, especially if the eye is inflamed. 

Answer: The stream is gentle. It is a 
spurt, not a gush. Field trials show no 
significant irritation. Old-fashioned irriga- 
tion devices are more likely to lead to 
irritation. 

Objection 2: Can the water and the equip- 
ment be kept sterile? 

Answer: It can be kept just as sterile as 
any existing devices. Indeed, in eye irriga- 
tion, there is no necessity for a sterile solu- 
tion. What saves eyesight is the mechanical 
flushing effect, not any medical neutraliza- 
tion. 

Objection 3: There is danger of waste 
and of contamination. 

Answer: The bulb can be made to hold 
any specific number of drops, so that there 
need be no waste. The contamination prob- 
lem is no different here than with the use 
of the conventional eye dropper. 

Recent field trials show that this simple 
device really works. It has won immediate 
acceptance and should be widely useful. It 
has been developed, perfected, and distri- 
buted by Advance Instrument Corporation, 
of Neptune, N. J. : 


314 Grassmere Ave., Interlaken. 


by a small hemostat next to the notched 
blade on the speculum. The small points on 
the inferior surface of the speculum are 
usefr:i in maintaining position on draping 
toweis (Pigs. 2 and 3). 

The instruments were made by Storz Instrument 


Co., 4570 Audubon Ave., St. Louis 10. 
405 S. 28th Ave. 
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Registry of Interesting Cases 


It is the purpose of this section to record cases on the basis of interest only. No complete 
review of the literature is attempted, and no claim for priority ts implied except when spe- 
cifically stated. Publication of case reports is subject to the concurrence of the Editorial 
Board on the interesting aspects of the case. It is requested that the reports submitted be as 
brief as is consistent with inclusion of the pertinent facts, bear a title that is as specific as pos- 
sible, be prefaced by a paragraph that states why the author feels the case is of interest, and 
be accompanied with photographs whenever possible. 


Kaposi’s Sarcoma of the Eyelid 


Kaposi first described this unusual form 
of neoplastic growth,’ in 1872, as an 
idiopathic mul!tiple-pigmented sarcoma. Since 
then this condition has also been referred 
to as Kaposi’s disease, Kaposi’s sarcoma, or 
multiple hemorrhagic sarcoma. According to 
Ewing,” this relatively rare condition is 
seen chiefly in southern Europe and usually 
affects persons in the older age group 
(40 years of age and older). The ex- 
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tremities are most frequently involved with 
coming manifest in the feet and legs.* Char- 
acteristically multiple soft bluish nodules 
develop in the skin of the extremities, but 
these lesions can appear elsewhere and may 
involve almost any organ of the body. 
Although upward of 700 cases have been 
reported in the literature, probably less than 
7 of these cases have presented with the 
primary lesion situated in the orbital region. 
Reese described a case of Kaposi’s sarcoma 
involving the lacrimal sac,4 and Sacks has 
recently reported a case involving the con- 
junctiva in a young woman.5 Graham ® re- 
ported a case in which the disease involved 
the right eyelids and face and neck region. 


Fig. 1.— Kaposi’s sar- 
coma of eyelid; reduced 


30% from mag. X 58. 


j 

| 186/320 


KAPOSI’S SARCOMA OF EYELID 


Fig. 2.—Higher mag- 
nification of same lesion, 
showing spindle-cell na- 
ture of this neoplasm; 
reduced 25% from mag. 
x 350. 


A white woman 50 years of age sought 
an ophthalmologist’s advice because of a 
painless lump in her left upper lid. Ex- 
amination revealed a soft nodule located in 
the inner third of the left upper lid. There 
was no discoloration of the lid, and no other 
lesions were seen on the face. The patient 
did not have any other complaints and was 
in apparent good health. The nodule was 


easily excised under local anesthesia. It 
measured approximately 1X1X2 cm. and 
had a purple-gray color. Microscopic ex- 
amination revealed this lesion to be com- 
patible with a diagnosis of Kaposi's 
sarcoma, and the patient was referred to 
her family physician for a thorough ex- 
amination. The report from her family 
physician was entirely negative with respect 


Fig. 3.—Pigment-laden 
macrophages character- 
istically present in Ka- 
posi’s sarcoma; reduced 
25% from mag. X 1430. 
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to any further evidence of skin lesions at 
this time. 

Figure 1 is a low-power view of this lesion 
and shows thinning of the epithelium and 


marked thickening of the dermis, which 
contains many vascular channels of varying 
size and shape. At a higher magnification 
(Fig. 2), the neoplastic proliferation of 
spindle cells is more evident and there are 
scattered foci of inflammatory cells which 
are mainly of a chronic nature. Several 
mononuclear phagocytes containing a granu- 
lar coarse brown pigment are shown in 
Figure 3. This pigment derives from 
broken-down red cells and is probably hemo- 
siderin. A reticulum stain (Fig. 4) indicates 
the angiomatous nature of this lesion and 
demonstrates the relatively large amount of 
reticulum present. 

Several hypotheses have been proposed to 
explain the histogenesis of Kaposi’s sarcoma. 
Kaposi considered it to be a cutaneous 
sarcoma affecting the blood vessels. Other 
authors have suggested the possibility of 
an infectious granuloma? or considered it 
to originate from nerve tissue™ or the 
reticuloendothelial system.* The latter hy- 
pothesis is probably the most likely one. 

The duration of this disease is variable 
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Fig. 4—Reticulum 
stain; reduced 30% from 


(from several months to many years), and 
there has been some controversy as to the 
nature of this condition, but it is now 
generally regarded as a true neoplasm. 
Since the lesions can occur in many different 
sites, such as the heart, liver, lungs, and 
bones, as well as the skin, the prognosis and 
therapy depend to a great extent on the 
location of these lesions. Single nodules 
can be excised and/or treated with radiation 
therapy. The response to x-ray is usually 
very favorable and is probably the treat- 
ment of choice. 


Summary 


An unusual case of Kaposi’s sarcoma first 
becoming manifest in the eyelid is presented. 
S1pney LerMAN, M.D. 
ABRAM Pinsky, M.D. 
260 Crittenden Blvd. 
Rochester 20, N. Y. 
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Annual Reviews 


Ophthalmic Pharmacology and Toxicology 


ANDREW de ROETTH JR., M.D., New York 


This review will cover the pertinent 
literature on ophthalmic pharmacology and 
toxicology from the Spring of 1958 to the 
Spring of 1959. Since pharmacology is one 
of the basic sciences of medicine and is 
closely allied to physiology, biochemistry, 
and clinical therapy, it is often difficult to 
differentiate between these various disci- 
plines of basic science. Certain papers might 
be placed in one or more of these subjects; 
others cover many fields of basic investiga- 
tion and clinical medicine. It is unavoidable 
that some of the articles appearing in the 
world literature during the past year will 
not be mentioned in this review, and it is 
also unavoidable not to include the personal 
preferences and feelings of the reviewer 
himself, no matter how objective one plans 
to be. Therefore, it is hoped that this review 
will be accepted with the same understand- 
ing and humility as it is presented to you. 


Ophthalmic Pharmacology 


Influence of Drugs on Intraocular Pres- 
sure.—Since acetazolamide (Diamox) was 
first introduced to ophthalmology five years 
ago, 1959 could be called A. D. 5, meaning 
Anno Diamox 5. Many reports have ap- 
peared during the last year outlining the 
clinical usefulness of acetazolamide. There 
is almost universal agreement among oph- 
thalmologists that acetazolamide does lower 
the intraocular pressure both in normal and 
in glaucomatous eyes and that it is a useful 
adjunct in our armamentarium of §anti- 

Submitted for publication March 25, 1959. 

From the Department of Ophthalmology, Colum- 
bia University College of Physicians and Surgeons, 
and the Institute of Ophthalmology, Preshvterian 
Hospital. 


190/324 


glaucomatous medications. Many patients 
with chronic simple glaucoma, previously 
uncontrolled by maximal medical therapy, 
had normal intraocular pressures for three 
to four years with the combination of 
acetazolamide plus miotic therapy.*** The 
long-term medication with acetazolamide did 
not suppress aqueous flow irreversibly, and 
after discontinuation of acetazolamide the 
intraocular pressure went up again in these 
patients. It is emphasized by many author- 
ities that acetazolamide should be used only 
in chronic simple glaucoma on a long-term 
basis and in narrow-angle type glaucoma 
only in the acute stage. 


While there is almost universal agree- 
ment as to the beneficial effect of acetazol- 
amide in various types of glaucoma, its 
mode of action is still unknown. Initially, the 
Friedenwald '* theory was used as a work- 
ing hypothesis, i. e., that acetazolamide low- 
ers intraocular pressure by suppressing the 
secretion of bicarbonate into the aqueous. 
However, this theory has been challenged 
repeatedly in the last few years,®®* and at 
present the exact mode of action of ace- 
tazolamide is still unknown. A single ** dose 
of 250 mg. of acetazolamide given to human 
volunteers and glaucoma patients reduced 
the ocular tension, but, at the same time, 
the immediate reduction of plasma bicarbon- 
ate was so slight as to suggest that it bears 
no direct relationship to the concurrent fall 
in intraocular pressure. Furthermore, the 
ocular tension behaved independently of the 
low level of plasma bicarbonate for several 
days, while at the same time the intraocular- 
pressure-lowering effect of acetazolamide 
disappeared within a few hours. It was 
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also noticed that the fall in intraocular 
tension was more closely associated with 
the decrease in sodium, potassium, and 
chloride ions and with the concurrent in- 
crease in excretion of these ions. It would 
be interesting to speculate on the role of 
sodium in this respect, since it is known to 
be intimately linked with the transfer of 
water within the body and with its excretion 
by the kidneys. On the other hand, other 
drugs, such as chlorothiazide and mercurials, 
also promote sodium excretion from the 
body, but they have no effect on the intra- 
ocular pressure. Thus, the only conclusion 
one can draw from the above-mentioned 
experiments is that variations in intraocular 
pressure are not directly associated with 
changes in plasma bicarbonate levels. 

Besides the recognized value of acetazol- 
amide ‘in glaucoma therapy, it has been used 
in ophthalmology to treat other conditions, 
e. g., to restore’ flat anterior chambers 
after intraocular surgery, usually after 
cataract extractions, Also, it has been re- 
ported that it reduced the incidence of 
hyphema following cataract extraction from 
11.9% to 4.7%. However, these so-called 
nonglaucomatous indications for acetazol- 
amide are not universally accepted and the 
usefulness of this drug in the treatment of 
the above-mentioned conditions is not clearly 
established as yet. 

It is generally recognized that acetazol- 
amide is usually an innocuous agent and 
its toxic effects are minimal. However, as 
its application in ophthalmology becomes 
almost universal, the annoying side-effects 
and rare severe toxic reactions are also 
reported. Occasional transitory myopia ** 
has been pointed out; in a pregnant woman 
refraction showed myopia of —4.5 sphere 
in the right eye and —2.5 sphere in the left 
eye after she received 750 mg. of acetazol- 
amide. Before and after cessation of the 
acetazolamide treatment she was emme- 
tropic; no myopia could be elicited. A case 
of leukopenia ** and exfoliative dermatitis 
due to acetazolamide was also reported. 
Therefore, periodic complete blood cell 
counts and careful observation for toxic 
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skin manifestations are advised for all pa- 
tients receiving prolonged acetazolamide 
therapy. Another possible complication of 
acetazolamide is the tendency for the forma- 
tion of renal calculi, The urinary excre- 
tion ®° of citrate in patients receiving 
acetazolamide was carefully studied, and it 
was found that the total daily excretion of 
citrate was decreased significantly without 
a corresponding depression of calcium ex- 
cretion. The mechanism of action for this 
depressed citrate output by the kidneys re- 
mains unknown. 


In this fifth year of acetazolamide 
(Diamox), several other carbonic anhydrase 
inhibitors have appeared ® and are under in- 
tense investigation: Neptazane (Lederle) 
(5-acetylamino-4-m e th y l-*-1,3,4-thiadiazo- 
line-2-sulfonamide) differs pharmacologi- 
cally from acetazolamide in that it has 
greater in vitro activity, penetrates the 
blood-brain barrier more rapidly, and is 
excreted from the body more slowly. In 
rabbits Neptazane, in a dosage as small as 
1 mg. per kilogram of body weight, lowered 
the ocular tension independently of the blood 
pressure, and in this respect it appeared to 
be two to three times more active than 
acetazolamide. Relatively high doses of con- 
trol compounds did not influence the intra- 
ocular pressure; these so-called control 
compounds differ from Neptazane and acet- 
azolamide in not having a free sulfonamide 
group, a characteristic which is essential for 
carbonic anhydrase inhibitory activity. 
Neptazane produced an immediate decrease 
in the rate of aqueous flow in rabbits and 
cats after an intravenous dose of 1 mg. per 
kilogram of body weight, whereas it took 
at least 2 mg. per kilogram of body weight 
to suppress the rate of flow of aqueous with 
acetazolamide. The control compounds did 
not influence the rate of flow of aqueous. 
In human subjects Neptazane decreased 
intraocular pressure in both normal and 
glaucomatous eyes, and it was effective at 
a lower dosage than acetazolamide; a single 
dose of Neptazane decreased the ocular 
tension for at least 20 hours. 
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carbonic an- 
hydrase inhibitor, at first did not appear to 
have any pressure-lowering effect on rabbit 
eyes. In previous years such “pseudoresist- 
ant” rabbits were frequently encountered 
when acetazolamide was first studied. In 
later experiments, after the administration 
of dichlorphenamide with fludrocortisone to 
assure “responsive” rabbits, it caused a sig- 
nificant drop in the intraocular pressure of 
these animals. Dichlorphenamide also caused 
a significant decrease in the bicarbonate ion 
concentration of the posterior chamber 
aqueous of rabbits even when they were 
not given fludrocortisone. In vitro tests 
showed dichlorphenamide to be about 30 
times more active than acetazolamide as a 
carbonic anhydrase inhibitor. In a clinical 
study, 200 mg. of this drug was given orally 
three times a day to both normal and 
glaucomatous patients; it reduced aqueous 
humor formation by about 40% in these 
human eyes, and at the same time it also 
lowered the intraocular pressure. The usual 
side-effects that are so common with acet- 
azolamide, such as nausea, vomiting, weight 
loss, paresthesia, listlessness, and depres- 
sion, occur also with dichlorphenamide, but 
the more serious complications, such as 
dermatitis and renal calculi, have not been 
noticed thus far. The duration of action 
of a single dose of this drug is about six 
hours, as shown by repeated tonometry. A 
few patients who were unable to tolerate 
acetazolamide were able to take dichlor- 
phenamide. 

Another carbonic anhydrase inhibitor, 
exthoxzolamide ®*? (Cardrase) appears to 
have the same effects as acetazolamide on 
the ocular tension. It was not found to be 
of any practical value in removing edema 
from the cornea or retina in corneal dys- 
trophies or central serous retinopathy, but 
it was excellent in reducing water-retention 
in patients on long-term steroid therapy. 
Thus it is comforting to know that we have 
at our disposal several carbonic anhydrase 
inhibitors besides acetazolamide. So far none 
of them have surpassed acetazolamide in 
their effect on the intraocular pressure and 
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clinical usefulness, but when one of them 
does not lower the ocular tension or has 
too many annoying side-effects, the other 
might be tried. 

Chlorothiazide (Diuril)** is a good dem- 
onstration that the carbonic anhydrase in- 


hibitors do not lower the intraocular 
pressure by their diuretic activity. When 
chlorothiazide was administered to experi- 
mental animals and also to humans, it was 
found that it had no significant effect on 
the intraocular pressure and tonographic 
tracings of these rabbit and human eyes, 
although it did produce diuresis. 

An interesting pharmacological combina- 
tion * is the combined administration of 
epinephrine and acetazolamide in the treat- 
ment of chronic simple glaucomas. The rate 
of aqueous secretion can be suppressed 
partially with epinephrine drops (30% 
inhibition), systemic acetazolamide adminis- 
tration (50% inhibition) or the two com- 
bined (66% inhibition). Since both these 
compounds lowered the intraocular pressure 
by decreasing rate of aqueous secretion, in 
the past it was thought that it would be 
useless to employ them simultaneously. 
However, the above-mentioned report clearly 
indicates that there is some merit in com- 
bining these two agents. The additive effect 
of these two secretory inhibitors affords 
further opporunities for the control of 
chronic simple glaucoma with medical 
means, 

It is generally recognized that epinephrine 
and phenylephrine, when applied locally, 
produce no change or sometimes a slight 
fall in the intraocular pressure. Thus they 
are considered safe agents in normal eyes 
and also in eyes with chronic simple glau- 
coma when dilation of the pupil is necessary. 
However, it has been shown’ that an 
occasional patient with chronic simple glau- 
coma manifests a significant and prolonged 
rise in intraocular pressure after the instil- 
lation of these drugs. This occurred without 
any visible gonioscopic change, but the 
facility of aqueous outflow was found im- 
paired. The mechanism of action was not 
explained, and it was pointed out that the 
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possibility of such tension rise should be 
kept in mind. This hazard appears to be 
less if miotics are employed simultaneously. 

In previous years the effect of gangli- 
onic 98.72.18 blocking agents on aqueous hu- 
mor dynamics was investigated both in 
animal and human eyes, and it was found 
that most of them did affect the intraocular 
pressure and the rate of flow of aqueous 
humor, particularly in glaucomatous eyes. 
When 20 mg. of pentolinium {Ansolysen)'*” 
was given by mouth to young healthy adults 
no significant effect was noticed on the 
intraocular pressure, the rate of aqueous 
outflow, or the scleral rigidity and it did not 
block the ophthalmotonic consensual reac- 
tion induced by tonography. 

In this age of the tranquilizers it was 
inevitable that they would also be applied 
for the treatment of glaucoma. Meprobamate 
(Miltown)"* was administered to patients 
with chronic simple glaucoma. The effect 
of this drug on the intraocular pressure of 
these patients was found to depend mainly 
on the mental state of the patient before 
the medication was administered. [n quiet 
patients the drug had no effect on the intra- 
ocular tension; in patients who were under 
emotional strain, however, meprobamate 
lowered the intraocular pressure consider- 
ably by partial suppression of aqueous 
humor secretion. The tension peaks became 
lower, and the effect of the miotics was also 
enhanced. 

Thirteen patients ®! with severe asthma 
were studied while on long-term systemic 
steroid therapy; there was no significant 
tendency to elevation of intraocular pres- 
sure or impairment of the facility of aqueous 
outflow or the rate of aqueous formation. 

One of the most intriguing studies of the 
past year concerning the influence of new 
drugs on intraocular pressure was the use of 
phospholine iodide ** and BC 48 in glau- 
coma.®* These powerful cholinesterase in- 
hibitors appear to have an effect similar to 
that of DFP. However, their main advan- 
tage is that they are water-soluble and thus 
more stable and can be handled conveniently 
by both physicians and patients alike. The 
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same severe side-effects and toxic reactions 
previously noted with DFP also occur with 
phospholine iodide and BC 48. A new anti- 
dote to these cholinesterase inhibitors was 
produced by the Army Chemical Welfare 
Service.**©®.87.88 These antidotes are oximes 
and hydroxamic acids, which are available 
at present for experimental purposes only. 
The best known so far is pyridine-2-aldox- 
ime methiodide (2-PAM). This drug pro- 
duces a direct reactivation of the irreversibly 
inhibited cholinesterase or a direct combina- 
tion between the oxime and the anticho- 
linesterase agent in the body before the 
latter has reacted with the enzyme. 2-PAM 
was used as an aqueous solution or ointment 
both in rabbit eyes and also in human eyes, 
and the size of the pupil served as an 
indicator for the effect of the drug. In- 
variably, the small miotic pupils dilated to 
normal size. When 2-PAM was instilled 
alone in the rabbit or human eye, i. e., 
without previous instillation of DFP or 
phospholine iodide, it produced no observ- 
able effect on the size of the pupil. Thus, 
2-PAM is indicated as an antidote to DFP 
or phospholine iodide, to free posterior 
synechiae and possible iris prolapse, and to 
counteract the systemic effects of anticho- 
linesterase drugs used in ophthalmology. 
The relative potencies of physostigmine 
(eserine)*® and neostigmine were deter- 
mined on three prepartions of cholinester- 
ase; physostigmine was twice as potent as 
neostigmine. The effect ** of diethyl ether, 
cyclopropane, vinyl ether, and thiopental 
sodium were studied on 140 normal human 
eyes. These drugs considerably decreased 
the intraocular pressure (average 6.0 mm. 
Hg) when employed to produce general 
anesthesia. Relaxation of the extraocular 
muscles together with an increase in the 
facility of aqueous outflow appeared to be 
responsible for the lowered ocular tensions. 
Chemotherapeutic and Antibiotic Drugs. 
The pharmacological industry continues 
to produce new antibiotics each year and 
some of these drugs find their way into 
the field of ophthalmology also. Oleoand- 
omycin * is one of these new antibiotics; 
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it penetrates into the aqueous readily after 
intravenous injection or local administration 
in the form of a corneal bath. Of strains 
of Staphylococcus pyogenes var. aureus, 
86% were sensitive to small concentrations 
of this drug. 

Spiramycin™ is another new antibiotic; 
topical application in the form of drops and 
ointments was well tolerated on rabbit eyes 
but did not result in intraocular penetration. 
Subconjunctival injection in adequate 
amounts, on the other hand, produced satis- 
factory drug levels in the aqueous. Intraven- 
ous injection of the drug did not penetrate 
the primary aqueous—only the secondary 
aqueous. 

Soframycin? is a white powder, highly 
soluble in water; it is produced in nature 
from the mold Streptomyces decaris. It is 
stable in aqueous solution, and 500 mg. of 
it will dissolve readily in 1 ml. of water. 
For this reason it is ideally suitable for 
subconjunctival injection, since considerably 
large amounts of the drug can be injected 
with minimal amounts of water. It is effec- 
tive against both Gram-positive cocci and 
Gram-negative bacilli. Therapeutic levels of 
this new antibiotic were found in the 
aqueous humor of rabbits after subconjunc- 
tival injection. All strains of staphylococci 
tested were highly sensitive to soframycin 
in vitro. Most strains of Pseudomonas 
pyocyanea also showed sensitivity; experi- 
mental corneal infections due to both S. 
pyogenes var. aureus and P. pyocyanea 
were successfully controlled. 

Penethamate ™ is the hydroiodide of the 
diethylaminoethylester of penicillin G. Par- 
enteral administration results in an intra- 
muscular or subcutaneous depot of the 
hydroiodide, which, because of its relative 
solubility, provides a long-lasting supply of 
penicillin ester for the blood. Once in the 
blood, the ester is slowly split by hydrolysis 
into penicillin G and diethylaminoethanol. 
In an experimental study on rabbits, samples 
of blood, aqueous, and vitreous were ob- 
tained, with use of only local anesthesia. 
In another series, some eyes were enucleated 
and frozen solid, and then sections were 
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made and various tissues analyzed for drug 
levels. These studies showed that penicillin 
administered parenterally as procaine pen- 
icillin penetrates from the blood into the 
aqueous humor, but the vitreous contains 
only traces of it. However, penicillin given 
as penethamate reaches not only the aqueous 
but also readily penetrates into the vitreous. 
Therefore, in infections of the inner eye, 
penethamate provides a useful addition to 
our limited therapeutic arsenal. 

Besides these new antibiotics, some of the 
older pharmacological agents were found 
to be effective in ophthalmic therapy and 
prophylaxis. Virac,"* a new iodophore, was 
described and its properties and usefulness 
in ophthalmology were reported: Iodine is 
a well-known germicide used mainly as a 
skin disinfectant. However, because of its 
caustic action to the mucous membranes it 
has been seldom used in or around the eye. 
Some of the objectionable properties of 
iodine have been removed by the preparation 
of so-called iodophores or iodine-carriers. 
These are water-soluble mixtures of ele- 
mental iodine and an organic carrier. A 
loose linkage forms between the two, an 
equilibrium between the complex and dis- 
solved iodine being obtained. Iodine is pre- 
sumably released from the complex as it 
is utilized from solution. Recently a new 
iodophore, a complex of elemental iodine 
and a quarternary ammonium base, known 
as Ruson (N-methyl-heptyclolamino-formyl- 
methyl pyridinium chloride) has been made 
available; the combination is called Virac. 
Boric acid was used mainly to dilute this 
compound for ophthalmological purposes. It 
has the advantages that it does not stain 


‘the skin, has a low iodine vapor pressure, 


and is not caustic. It is an efficient germicide 
and has a wide field of clinical application. 
Its toxicity to normal skin appears to be 
low, and thus far no systemic reactions 
from topical use were recorded. It was 
used around the eye mainly as a presurgical 
preparation and to irrigate the conjunctiva 
and the lacrimal apparatus. Its possible 
value for the treatment of some external 
ocular infections was also considered. In 
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a concentration of 1:7,500, Virac was com- 
patible with fluorescein, pilocarpine nitrate, 
scopolamine hydrobromide, and methyl cel- 
lulose but not with atropine sulfate. At 
low pH values Virac lost some of its iodine 
strength during several weeks’ storage. Ex- 
posure of the solution to metal caused a 
rapid loss of iodine strength; therefore, 
the irrigation bottles employed must not 
have metal caps. The toxicity of Virac to 
rabbit eyes was checked both in vivo and 
in vitro and compared to the toxicity of 
benzalkonium chloride. Using the corneal 
hydration test in vitro, Virac appeared to 
be less toxic than benzalkonium chloride. 
In vivo studies showed that when Virac was 
used in the form of a corneal bath it pro- 
duced transient conjunctival injection and 
some superficial corneal stain; all this healed 
in a few days. Benzalkonium chloride, on the 
other hand, produced severe and permanent 
corneal damage when used as a corneal 
bath on a rabbit eye. Virac was tested in 
45 patients with various ocular infections 
with reasonably good results. Eight of these 
patients had herpetic keratitis; Virac did not 
cure the condition, but it appeared to halt 
the development of dendritic figures. It is 
refreshing to see that in this age of wonder 
drugs and newer and newer antibiotics, an 
age-old remedy such as iodine, when prop- 
erly employed, can still be a useful drug 
in the prevention and treatment of various 
ocular infections. 

The stability of eye drops 19191152 js a 
constantly recurring problem in various eye 
clinics and also in the individual ophthal- 
mologist’s office. It is practically impossible 
to keep eye medications sterile over any 
lengthy period of time. Several reports 
indicate that in hospital use practically all 
eye drops, including many unopened bottles, 
were infected. Often the offending organism 
was P. pyocyanea, and the antibiotics in 
strengths commonly used offered no effec- 
tive protection. Also, it was shown that 
care in the use of drops (e. g., being careful 
not to touch the lids or the eye with the 
tip of the dropper itself) is not enough; 
the drops must be self-sterilizing. If it is 
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necessary to use unprotected drops then 
they must be sterilized and placed in a 
sealed container and used only once. The 
use of a common bottle containing eye 
drops for the treatment of successive pa- 
tients in a hospital ward or outpatient 
department is contraindicated. The employ- 
ment of screw cap bottles and the incorpora- 
tion of effective protective substances in all 
drops and lotions is strongly recommended. 

Neosporin (a preparation of polymyxin 
B sulfate, bacitracin, and neomycin)** was 
found to be an effective antibiotic solution 
for bathing Eye Bank eyes; it was useful 
against the weaker dilutions of S. pyogenes 
var. aureus and P. aeruginosa (pyocyanea). 
Neosporin was proved to be superior to 
thimersal (Merthiolate), the solution pre- 
viously used to disinfect Eye Bank eyes. 
Besides the antibiotics, irrigation of the 
enucleated eye with sterile isotonic saline 
solution alone is believed to have an im- 
portant mechanical effect, washing possible 
contaminants from the eye. Thus most of 
the pathogenic bacteria can be eliminated 
from the surface of these Eye Bank eyes, 
and one does not have to depend on the 
antibiotic action of the Neosporin solution 
entirely. Ethylene oxide *' vapor was used 
to sterilize ophthalmic .instruments and 
equipment with no damage to the physicial 
characteristics of these items; the gas 
destroys bacteria and viruses in one hour. 

The widespread and extensive use of 
steroids and broad-spectrum antibiotics 
seems to have stimulated an increased ap- 
pearance of fungus infections **!*1! of 
the eye. There are several reports of 
Candida albicans and other fungus infec- 
tions occurring more frequently in the 
cornea since steroids and antibiotics have 
been used so extensively. For this reason, 
several of the fungistatic agents were tested 
for their ocular toxicity, penetration, and 
therapeutic effect against C. albicans infec- 
tions produced experimentally in rabbit eyes. 
Amphotericin B apparently was not toxic 
to ocular tissues when applied locally, sub- 
conjunctively, or intravenously. Nystatin, 
however, was injurious when given sub- 
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conjunctively but not when administered 
topically. Neither of these two fungicidal 
agents penetrated into the aqueous humor. 
These drugs act prophylactically and can 
prevent infections with C. albicans if used 
early enough; they are fungistatic rather 
than fungicidal and thus depend to some 
extent on tissue defenses in the cure of these 
infections. Several kinds of chemothera- 
peutic and antibiotic agents applied both 
locally and systemically were ineffective 
against corneal ulcers associated with C. 
mycoderma infections. However, good re- 
sults were obtained with repeated scrapings 
of these ulcers followed by topical applica- 
tions of trichloracetic acid or tincture of 
iodine. Amphotericin B administered by 
intraocular, subconjunctival, and conjunc- 
tival instillation in a human case of Volutella 
species infection of the anterior chamber 
of the eye seemed to irradicate the fungus 
but could not prevent blindness due to 
secondary changes. A safe intraocular dos- 
age of amphotericin B in the rabbit and 
human eye is to injected into 
the anterior chamber in a volume of 0.05 
ml. every 10 days for a total of three doses. 
A safe range of concentration of ampho- 
tericin B for daily application to the rabbit 
and human conjunctiva and cornea is 5 to 
10 mg. per gram of bacitracin ointment 
used as a base in which the amphotericin B 
is incorporated. 

Most of the antibiotics tried seemed to 
help *58-53.144 in the treatment of trachoma. 
However, a combination of weekly curet- 
tage plus treatment with Achromycin oint- 
ment and copper sulfate proved to be the 
best combination. In another study, massive 
systemic daily dosage of penicillin, 900,000 
units daily, was beneficial in the treatment 
of trachoma. Degenerative changes regres- 
sed and the inclusion bodies disappeared 
after a few days of penicillin treatment. 
Thus, apparently, systemic therapy alone 
without any local treatment to the eye itself 
is also effective in the treatment of this 
viral disease. Trachoma also responds to 
oral sulfonamide therapy; the sulfonamides 
are virustatic for trachoma rather than 
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virucidal, so that prolonged treatment time 
is more important than high dosage; 3 gm. 
daily for 21 days is recommended for 
adults. No proven example of sulfonamide- 
fast trachoma has yet been found, but topical 
administration with sulfonamides was less 
effective. Although trachoma is practically 
unknown for most American ophthalmol- 
ogists, it is an important ocular disease 
since it involves one-third to one-fourth of 
the entire population of the world. 

The combination of pyrimethamine 
(Daraprim) and sulfadiazine 
therapy for the treatment of acquired ocular 
toxoplasmosis is disappointing. There is a 
certain amount of controversy concerning 
the effect of chemotherapeutic agents against 
this disease. Pyrimethamine has no detect- 
able therapeutic effect on patients with 
toxoplasmosis who have a negative dye test 
titer—on the other hand, pyrimethamine 
appeared to benefit significantly patients 
having a positive Toxoplasma reaction. In 
an experimental study where toxoplasmosis 
was produced in guinea pigs, neither sulfa- 
diazine nor pyrimethamine nor a combina- 
tion of these two agents was effective in 
preventing the establishment of a chronic 
toxoplasmic infection of the eye and brain 
after inoculation of the organisms into the 
viterous. More recently, the addition of 
prednisone or prednisolone to pyrimetha- 
mine and sulfadiazine improved the results 
in the treatment of human toxoplasmosis. 
However, further studies seem warranted 
before the use of steroids would be recom- 
mended in the treatment of this disease. 
The intraocular penetration of pyrimetha- 
mine was studied in rabbit eyes by the paper 
disc assay method with the use of Strepto- 
coccus faecalis as an indicator. A dose of 2 
mg. per kilogram of body weight of pyri- 
methamine, when injected intravenously, 
gave appreciable drug levels in the uvea 
within 30 minutes and were maintained for 
more than two hours. A prompt, satisfactory 
blood level was obtained in 15 minutes by 
this intravenous injection; it was main- 
tained for two hours at this level and then 
fell off acutely. No drug was found in the 
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primary aqueous or vitreous, only in the 
secondary aqueous, A single subconjunctival 
injection of 0.05 mg. in 0.5 ml. of solution 
readily penetrated into the aqueous but not 
into the vitreous of the normal rabbit eye. 
Six milligrams per kilogram of body weight 
was the maximum safety dose in the rabbit 
when administered intravenously. Prolonged 
subconjunctival injection produced subclin- 
ical uveitis but no cataracts; however, a 
single intravitreal injection caused posterior 
subcapsular cataracts. 

The prevention of ophthalmia neonatorum 
has been an age-old problem in delivery 
rooms all over the world. The standard 
Crédé method of using silver nitrate in the 
new-born eye has been effective in almost 
completely eradicating this disease. How- 
ever, silver nitrate does produce a chemical 
conjunctivitis which usually lasts a few days. 
Therefore, in the past 10 years there have 
been several attempts to substitute anti- 
biotics for silver nitrate as a prophylactic 
measure to prevent this disease. Two years 
ago, the State of New York*® repealed a 
law which made it compulsory to use silver 
nitrate in a new-born infant’s eyes and left 
it up to the individual doctor or hospital 
as to what method, if any, they might choose 
to prevent this gonorrheal infection. Presby- 
terian Hospital in New York City decided 
to use no medication at all in new-born 
eyes. Within two months, four cases of 
gonorrheal ophthalmia were diagnosed with 
bacteriological confirmation. Fortunately, all 
of them responded well to massive doses of 
antibiotics, and the eyes were saved. Be- 
cause of this increased incidence of oph- 
thalmia neonatorum starting right after the 
silver nitrate instillation was discontinued, 
the hospital decided to reinstate the classical 
Crédé method. Since then there has been 
no case of ophthalmia neonatorum in the 
wards of Presbyterian Hospital. 

Some controversy ** exists in the litera- 
ture on this subject. Antibiotics are pre- 
ferred by some ophthalmologists; others 
believe that antibiotics are inadequate or 
even harmful for general prophylaxis. Since 
there is a considerable number of resistant 
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bacterial strains, the risk of encountering 
such a resistant organism should also be 
considered; every child at birth wor'¢ be 
subject to this risk. Furthermore, it is well 
known that new resistant strains of bacteria 
readily develop through the use of inade- 
quate dosages (one drop of the solution 
at birth), antibiotics should not be employed 
for prophylaxis but should be retained for 
therapeutic use only. Silver nitrate and 
silver acetate were equal in_ bactericidal 
effect in aqueous solutions but lost much 
of their effect in the presence of chlorides 
and proteins, and of course, the lacrimal 
fluid contains both chlorides and proteins. 
Silver borate and argyrol are not suffi- 
ciently effective for use in prophylaxis. 
Amisept, which is a quaternary ammonium 
compound, is a potent bactericidal agent, 
which in the presence of chlorides and pro- 
teins has a better effect than silver nitrate. 
Being a surface-active substance, it spreads 
well into the conjunctival sac; it is mildly 
irritating, thus it might be more effective 
than the silver nitrate. All the quaternary 
ammonium compounds are stable in aqueous 
solution, and their stability in storage is 
better than that of silver salts. They can 
also be used for cleansing around the eyes, 
which is a marked advantage over silver 
compounds. 

A number of clinical reports appeared 
during this past year praising the therapeutic 
efficiency of antibiotics in many fields of 
ophthalmology including their use as pre- 
and postoperative ** medication in cataract 
surgery, in many ocular complications of 
childhood infections,®? in dacryoadenitis 
with corneal ulcer, and in orbital infec- 
tions.'*8 It was pointed out that it is errone- 
ous to believe that neomycin ** is a rare 
sensitizer, e. g., that contact dermatitis can 
develop from this antibiotic (40 cases have 
been reported in the past two years). Al- 
lergic conjunctivitis with or without involve- 
ment of the eye lids can also occur. 


Many excellent review articles* have 


appeared lately, describing in detail the ad- 


* References 58, 62, 84, 102, 124, 145, 153. 
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vantages and disadvantages of chemothera- 
peutic agents in ophthalmology. As more 
information accumulates over the years the 
proper role of these drugs becomes well- 
established in ocular therapy. Unfortunately, 
the microbes tend to develop varying degrees 
of immunity to these new antibiotics almost 
faster than mankind can produce them and 
put them at our disposal. Therefore, litera- 
ture that is a year or two old is almost 
inapplicable to present-day problems. This 
does not mean that the older antibiotics 
are not valuable but suggests that they are 
probably less effective today than they were 
one or more years ago. One of the hazards 
encountered in the use of antibiotics is 
that in eliminating certain bacteria they 
may develop overgrowth of other organisms 
which are not affected by the drug used 
and these in turn may be more harmful to 
the eye than the original bacteria. The use 
of antibiotics, for example, has predisposed 
to overgrowth by fungi. Broad-spectrum 
drugs or combination of several antibiotics 
tend to prevent such infections. Also, as we 
prevent or rapidly eradicate bacterial in- 
fections, the frequency of virus conjunc- 
tivitis tends to increase, although there 
have been important advances recently in 
the clinical diagnosis of viral infections, in 
the recognition of new viral infections in- 
volving the eye, and in laboratory proced- 
ures for diagnosing these conditions. 
Effective therapy of virus infections of the 
eye as a whole is still in the early stages 
of development. The widespread use of anti- 
biotics in ocular disease will produce many 
toxic side-effects and allergic reactions, par- 
ticularly if the antibiotics are continued for 
any length of time. Therefore, the indis- 
criminate use of antibiotics in eye infections 
is discouraged. However, once the diagnosis 
of bacterial infection has been established, 
intensive therapy over a short period of 
time is preferable to longer but less con- 
centrated dosage to the eye. 

Steroids and Anti-Inflammatory Agents. 

The present trend in the treatment of 
inflammatory conditions of the eye has been 
to combine the corticosteroid compounds 
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with antibiotics and thus treat the inflam- 
matory response and the bacterial infection 
at the same time; in other words, to kill 
two birds with one stone. In most cases of 
inflammatory conditions of the external eye, 
a bacterial diagnostic procedure is imprac- 
ticable; it takes too much time, and most 
ophthalmologists are unwilling to withhold 
treatment until the etiological diagnosis is 
made. Therefore, the combination treatment 
with one of the broad-spectrum antibiotics 
and steroid compounds is often employed 
unless there are specific contraindications 
against it. Many different types of clinical 
conditions ** respond to the above-outlined 
therapeutic procedure; sometimes even two 
antibiotics are combined with cortisone. 
Epiphora caused by stenosis of the nasal 
lacrimal duct has responded well to probing 
and medical treatment with a combination 1!” 
of cortisone, irgamid (a sulfonilamide de- 
rivative), and oxytetracycline (Terramycin) 
ointment. In this procedure, of course, it 
is hoped that cortisone prevents excess 
inflammatory reaction in the lacrimal duct 
and thus subsequent stenosis and occlusion 
of the duct will not take place. The com- 
bined treatment ® was also successfully em- 
ployed in cases of anterior segment 
inflammations, uveitis, and during the post- 
operative course after various surgical 
procedures. There are certain definite con- 
traindications 1 to this combined therapy, 
e. g., it was proved to be of no value or it 
could make conditions worse in the immune- 
allergic rabbit after the production of ex- 
perimental ocular tuberculosis. In these 
animals the administration of cortisone 
alone or cortisone plus streptomycin and 
isoniazid transforms a disease which is 
normally restrained and self-limited to a 
necrotizing, caseating process resulting in 
destruction of the eye. 

During the past year, some of the newer * 
steroid compounds have received extensive 
clinical trials and appear to be just as effec- 
tive as cortisone or hydrocortisone in 
combating inflammatory reactions in the eye. 
In certain respects they have advantages 
over the older cortisone preparations, e. g., 
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the solution of prednisolone leaves no 
residue in the conjunctival sac or eyelashes. 
Many patients complained in the past about 
the white powdery residue when using 
cortisone or hydrocortisone. Also, the pa- 
tient does not have to shake the bottle before 
use since prednisolone is a solution and not 
a suspension as cortisone. Methylpredniso- 
lone ® was used orally in a variety of oph- 
thalmic conditions; it appeared to be slightly 
more effective than prednisone or predniso- 
lone. Water retention was the chief side- 
effect of this drug but was easily controlled 
with diuretics in most cases. Prednisolone 
or corticotropin (ACTH) was useful in 
the treatment of uveitis’! in childhood. 
Prednisolone caused very little systemic 
disturbance, and it can be safely adminis- 
tered for many months. Prednisone was 
helpful in vernal conjunctivitis, al- 
though there is no evidence that it actually 
cures this disease. There was no conclusive 
evidence that it increased the liability to 
corneal ulceration, but as a precautionary 
measure the drug was given only by mouth 
in such cases. 

The controversy concerning the effect of 
steroid compounds on the rate of healing 
of corneal wounds and the prevention of 
fistulization of corneal scars continues. A 
recent report showed that in experimental 
studies on rabbits the progress and the rate 
of healing of nonperforating?* corneal 
wounds were similar in 80% of the animals 
studied, with or without the use of steroid 
compounds, and that cortisone had no in- 
hibitory effect on the vascularized scar for- 
mation in these corneas. There was no 
indication that the steroids predisposed 
these corneas to infection. 

Steroids were effective in the treatment 
of orbital 12? pseudotumors, temporal arteri- 
tis,9*157 Fale’s disease,** and scleritis. A 
rare and unusual complication 1** of steroid 
therapy was reported in a case of scleritis 
treated locally with cortisone. Many minute 
petechiae of the bulbar and tarsal con- 
junctiva were produced; they were com- 
pletely absorbed after cortisone was 
discontinued. In an experimental study on 
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rabbits, cortisone increased the viscosity ** 
of the vitreous filtrate. Since cortical 
steroids did not help in preventing sym- 
pathetic ophthalmia after penetrating ocular 
injuries, it is recommended that such treat- 
ment of penetrating wounds of the eye be 
withheld in the best interest of the patient.""° 

While the steroid compounds hold the 
limelight in the treatment of inflammatory 
conditions of the eye there are some reports 
concerning other anti-inflammatory agents. 
Piromen *° is such a compound; it is a 
pyrogenic substance obtained) from P. 
aeruginosa. It is relatively nontoxic, non- 
protein in nature; it is a polysaccharide 
containing hexosamine and other reducing 
sugars, but hexosamine appears to be the 
only reducing sugar essential for the fever 
production, The intravenous administration 
of piromen is characterized by marked 
mobilization of the reticuloendothelial sys- 
tem, leukopenia, eosinopenia, neutrophilic 
leukocytosis, lymphoid tissue hyperplasia, 
and stimulation of the adrenal cortex. All 
of this can occur without any considerable 
elevation of body temperature as seen with 
foreign protein therapy in general. Since 
the side-reactions are less severe than with 
intravenous typhoid therapy, patients can 
be treated on an outpatient basis. It is 
suspected that in addition to the leukocytosis, 
the production of cortisone is an important 
action of piromen and that it produces an 
increase in the number of circulating anti- 
bodies in much the same way as typhoid 
vaccine does. Two hundred assorted cases 
of extra- and intraocular inflammatory con- 
ditions of the eye were treated with this 
drug with considerable improvement in most 
cases. There were some instances when 
steroids were unsuccessful but in which 
fever therapy or pyrogens were effective. 
There are also conditions in which the pro- 
longed use of any steroid is risky because 
of the severe systemic side-effects; in such 
cases piromen may help. Another anti- 
inflammatory agent is “Pyrexal Wander” °; 
this drug is a purified lipopolysaccharide 
which produces a fever response when in- 
jected. It was used with good results in 
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60 patients with various types of extra- and 
intraocular inflammatory diseases. 

Priscol,” in solution or ointment form, 
was used locally or as a subconjunctival 
injection in 1% to 10% strengths in various 
burns of the external eye and in conjunctival 
and corneal diseases. The effective vaso- 
dilating action of priscol reduced the neces- 
sity of early mucous membrane grafts in 
these burn cases. 

Butazolidin (3,5-dioxo-1,2-dephenyl-4- 
n-butyl-pyrazolidin) in a 15 mg. dosage 
was injected subconjunctivally in patients 
with normal eyes and also with uveitis. Only 
traces or minimal amounts of this drug 
showed up in the aqueous of noninflamma- 
tory eyes, but considerable quantities were 
found in the aqueous of inflamed eyes 
(uveitis patients). This study proved an 
old therapeutic rule, namely, that the blood- 
aqueous barrier is more permeable in in- 
flamed eyes. An antihistamine compound, 
pyrobutamine phosphate (Pyronil),’® was 
evaluated in rabbit eyes ; it was administered 
daily both pre- and postoperatively, and it 
was found that the corneal wound healing 
after cataract operation on these animals 
and the local tissue reaction were adversely 
affected by pyrobutamine phosphate. 

Anesthetic Drugs—Local Anesthetics: 
Dyclonive hydrochloride (4-n-butoxy- 
beta-piperidino-propionophenone hydrochlo- 
ride) is a white crystalline powder, stable 
in slightly acid aqueous solutions. It is a 
new topical anesthetic with rapid onset of 
effect, lack of systemic toxicity, a low index 
of sensitization, and a bactericidal and 
fungicidal activity; thus it has self-steriliz- 
ing properties. This antiseptic effect is 
considerably enhanced in the presence of 
chlorobutanol, incorporated in the solution. 

A mixture of chlorpromazine hydrochlo- 
ride (Largactil),1* promethazine (Phener- 
gan), and meperidine hydrochloride 
(Dolantin) was used successfully in chil- 
dren both pre- and postoperatively when 
the operation was done under local anes- 
thesia ; this drug combination was employed 
as a preoperative medication and also as a 
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sedative and analgesic combination after 
the operation. 


Rhaetocain 4 is a complex compound of 
para-aminobenzoic-acid-ethyl-ester and a 
pyrazolone body. On dilution with water 
or clinically after subconjunctival or orbital 
injection when the compound is in contact 
with tissue fluids, the anesthetic component 
is precipitated in the form of small crystals 
and deposited in the area of application or 
injection where it remains until it is finally 
absorbed. The prolonged effect is not due 
to the long-lasting anesthetic action but 
rather to a chemotoxic injury to the treated 
tissue. Animal experiments showed tran- 
sient but not permanent degenerative 
changes in the muscle fibers and injuries to 
the myelin sheath of peripheral nerves cor- 
responding to the changes taking place in 
toxic neuritis. Clinically, this compound was 
injected along the course of the extraocular 
muscles. Maximum restriction of muscle 
activity took place in 24 hours, and normal 
function returned in 7 to 10 days. It is 
recommended to prevent overcorrection 
after squint surgery and to supplement the 
effect of the operation itself. Also it can 
be employed in cases of spastic entropion 
and blepharospasm, and it can produce a 
long-lasting akinesia in the restless and un- 
cooperative patient prior to complicated 
intraocular surgery. 


Benzocaine-urethane ® solution was used 
as a nerve block to paralyze the seventh 
nerve or as a retrobulbar injection. It is of 
value in cases of blepharospasm and may be 
used to treat various types of chronic ocular 
pain. This solution depends for its action 
on the property of urethane in preventing 
crystallization of a saturated solution of 
benzocaine within certain limits of con- 
centration. On dilution by tissue fluids, 
however, crystalline benzocaine is deposited 
in the tissue, giving rise to a depot, the 
action of which, though localizing, persists 
over a prolonged time. This solution is 
relatively stable, and no severe side-effects 
were noticed even if accidental intravenous 
injection should occur. Being of low 
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viscosity it can be injected through a very 
fine needle. In another clinical investigation 
it was shown that hyaluronidase * facilitated 
the rate of normal corneal sensitivity after 
cocaine anesthesia. 

Perphenazine *! (Trilafon) is a new 
tranquilizer. It does not potentiate the action 
of barbiturates, narcotics, and anesthetics, 
and it does not produce sedation. On the 
other hand, it is more active in its tran- 
quilizing and antiemetic effect than any of 
the other phenothiazine compounds. It was 
used in 50 operative procedures, both in 
normal and some psychotic patients, both 
pre- and postoperatively, in a dosage of 
4 mg. given three or four times daily, 
Excellent clinical effects were obtained; 
none of the patients had nausea or vomiting, 
all were cooperative, and no side-effects 
were seen. Prochlorperazine ™7* and chlor- 
promazine were also employed to control 
postoperative emotional reaction and to de- 
crease the incidence of nausea and vomiting. 
All three phenothiazine qe- 
rivatives are useful drugs in ocular surgery, 
both pre- and postoperatively. 

General Anesthesia: While most oph- 
thalmologists perform intraocular surgery 
on adults (glaucoma and cataract opera- 
tions) under local anesthesia, there are some 
advocates of general anesthesia for all 
intraocular operations, including cataracts, 
on adults. Several reports described in 
great detail the various medications given 
before, during, and after these operations 
and claimed excellent results.| The medica- 
tion usually consists of various combinations 
of meperidine (Demerol), atropine, pro- 
methazine (Phenergan), chlorpromazine 
(Thorazine), and pentobarbital (‘Nembu- 
tal); the main anesthetic agent has usually 
been thiopental sodium (Pentothal) along 
with a mixture of nitrous oxide and oxygen 
to insure sufficient oxygen concentration. 
Curare, succinyl chloride, and suxametho- 
nium are frequently injected intravenously 
during the course of the operation to 
insure complete muscle relaxation. The 
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main difficulty with general anesthesia 
for intraocular surgery is the presence of 
endotracheal intubation, which is a necessary 
feature to maintain adequate airways since 
thiopental sodium and other agents employed 
often produce laryngeal spasm and thus 
might obstruct the airway. Most anesthesi- 
ologists at present depend a great deal on 
endotracheal airways and consider it a neces- 
sary safety feature in general anesthesia. 
For general surgery this is a good method 
and has practically no disadvantages from 
the surgical point of view. For intraocular 
surgery, on the other hand, the situation is 
entirely different. Intubation of the pa- 
tient presents no unusual difficulties, since 
this occurs before the operation has begun. 
However, extubation is a serious disad- 
vantage, since this occurs right after the 
operation is completed and almost always 
is accompanied by a return of the cough 
reflex, i. e., some coughing, straining, and 
considerable activity on the patient’s part. 
All this is of a definite disadvantage in the 
freshly operated-on eye, particularly right 
after the operation, since it predisposes to 
prolapse of the iris and possible rupture of 
the wound. 

The effect of succinyl choline 4% on the 
intraocular pressure in human beings was 
studied under general anesthesia, Previous 
reports indicated that succinyl choline pro- 
duces a significant rise in intraocular pres- 
sure when administered intravenously. The 
present study employed 37 eyes with normal 
intraocular tension and 12 eyes in patients 
having chronic simple glaucoma. The pa- 
tients received the usual premedication con- 
sisting of a barbiturate and a belladonna 
drug. In the normal eyes intraocular pres- 
sure was increased for an average of 6.7 mm. 
Hg during the initial two to five minutes 
after intravenous injection of succinyl 
choline and then the ocular tension returned 
to its preinjection levels. The probable cause 
of the rise in intraocular pressure after the 
administration of this drug is a contraction 
of the extraocular muscles around the globe. 
However, this initial stimulating effect on 
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the extraocular muscles subsided within a 
few minutes and then complete paralysis 
followed, thus allowing the intraocular pres- 
sure to return to its normal levels even if 
succinyl choline was given continuously as 
an intravenous drip. One can speculate that 
either a peak of depolarization effect is 
reached after which the extraocular muscles 
become paralyzed permitting the intraocular 
tension to fall or contracture occurs and the 
tension falls as a result of an increased rate 
of drainage of aqueous humor through the 
canal of Schlemm to compensate for the 
squeezing of the extraocular muscles. In 
the 12 eyes with chronic simple glaucoma, 
no significant rises in tension were recorded, 
so that these did not serve to answer the 
problem. No angle-closure type eyes (which 
have low tensions during remissions) were 
studied for fear of initiating an acute attack. 
Thus it is concluded that succinyl choline 
can be used in ocular surgery in single 
doses to facilitate tracheal intubation pre- 
operatively (except in patients with acute 
narrow-angle glaucoma in remission), since 
any rise in ocular tension is dissipated by 
the time surgery is begun. It may be used 
with caution throughout an operation as an 
intravenous drip, if it is begun well before 
surgery starts and the patient’s succinyl 
choline level is maintained throughout sur- 
gery (that is, kept completely paralyzed). 
It should never be started after actual 
surgery on the eyes has begun. 
Enzymes.—Probably the most novel 
chemotherapeutic advance in 
the past year has been the introduction of 
a-chymotrypsin in cataract surgery. It was 
observed both in experimental and human 
eyes and also in enucleated Eye Bank eyes 
that a-chymotrypsin dissolves the zonules of 
the lens and thus, of course, facilitates ex- 
traction of the lens in capsule. There are 
several clinical reports concerning the use 
of this enzyme with good results in most 
instances. It is claimed that the enzyme dis- 
solves the zonule without damaging the 
limiting anterior layer of the vitreous and 
the lens capsule and that it does not produce 
a reaction inside the eye nor does it alter 
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the postoperative course. Thus the enzyme 
allows intracapsular extraction of the lens at 
any age. 

While the glowing reports and the excel- 
lent early successes are being reported by 
various authorities, some caution is ex- 
pressed by others 7 and the hazards of 
a-chymotrypsin are also pointed out. In 
children, the enzyme allows intracapsular 
extraction of the congenital cataracts, but at 
the same time vitreous loss will often follow, 
thus introducing a serious complication. 
Also, delayed rupture of the corneoscleral 
wound has been observed. While it has 
been established that the enzyme produces 
lysis of the lens zonules, at the same time the 
effect of the enzyme on other tissues of 
the eye is not known; uveitis may follow if 
the concentration of the enzyme is too high. 
The effect on corneal wound healing is also 
unknown, and, since this is a proteolytic 
enzyme, it may produce an allergic response 
that will not be evident until the second eye 
is operated upon by the same technique. 
Therefore, it is advisable to learn more 
about the pharmacological and biochemical 
effects of this enzyme on intraocular tissues 
before extensive use is made of it in cataract 
surgery. Nevertheless, the combination of 
such chemotherapy with established surgical 
methods is certainly an intriguing idea and 
should receive considerable thought and 
further study. 

Trypsin 751.106 is still being used for 
various extra- and intraocular inflammatory 
conditions, mainly to help dissolve necrotic 
tissue and/or intravitreal blood. The results 
are somewhat contradictory; it did not help 
to dissolve blood injected into the vitreous 
of rabbits when the enzyme was adminis- 
tered intramuscularly. On the other hand, 
it did improve various clinical conditions 
when trypsin was used as a solution for 
bathing the eye, also as a subconjunctival, 
intramuscular, or intraocular injection or 
as an irrigating solution to clear the lacrimal 
passages. 

Vitamins.—In an experimental * study, 
rats and rabbits were placed on a pyridoxine 
(vitamin Bg)-deficient diet; the ocular 
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changes consisted of angular blepharitis, 
conjunctivitis, and corneal vascularization. 
It was observed that the Hemophilus duplex 
(Morax-Axenfeld) bacillus inoculated into 
these pyridoxine-deficient animals survived 
longer than in the normal controls, It was 
also noticed that patients with angular 
blepharoconjunctivitis had less pyridoxine 
in their urine than normal controls. Thus, 
it is possible that angular blepharoconjunc- 
tivitis is caused mainly by pyridoxine defi- 
ciency and that the H. duplex bacillus 
infection has only a secondary significance 
in this disease. Cyancobalamin (vitamin 
Biz), in a dose of 1 mg., was given daily 
for 14 days to patients with diabetic retinop- 
athy. It seemed that half of the patients 
showed some improvement with this treat- 
ment, but because of the variable nature 
of the disease the significance of these 
results is questionable. 

Cancer Chemotherapy.—Retinoblastomas 
were treated '** with a combination of x-ray 
and triethylene melamine with a recorded 
cure rate of 90%. This combined method 
was further refined and improved during 
this past year. It was demonstrated that 
radiation alone may cure retinoblastoma but 
triethylene melamine alone does not. The 
two methods given simultaneously are syn- 
ergistic or supplementary; the amount of 
x-ray necessary with the drug is about half 
the amount that was used in the past for the 
treatment of retinoblastomas before ethyl- 
ene melamine was introduced. Another 
new method ® in cancer chemotherapy is 
the introduction of Bayer E 39 for the treat- 
ment of eyelid carcinomas. Thirteen cases 
with basal-cell carcinoma of the lids were 
treated with local injection of this experi- 
mental compound, and successful results 
were obtained in most cases, both shown 
clinically and proven histologically. In some 
patients, despite effective clinical cure, a 
few tumor cells could still be demonstrated 
histologically. Therefore, histological ex- 
amination of the excised scar tissue is rec- 
ommended after the injection of this 
compound. In large tumors in unfavorable 
anatomical positions, subsequent surgical 
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treatment of the tumor can be improved 
by prior injection with Bayer E 39. 

Miscellaneous—N-Ethyl-N (y-picolyl) 
tropic acid amide’ (Roche) is a new 
mydriatic produced by Hoffmann-La Roche, 
Inc. It is reported to have a faster mydri- 
atic and cycloplegic effect than homatropine, 
and, although paralysis was complete, ac- 
commodation returned to normal values 
within two or three hours and the intraocu- 
lar pressure was unchanged in normal eyes. 
Thus, it appeared to be more effective clin- 
ically than homatropine; yet, at the same 
time, its effect did not last as long as usually 
seen with homatropine. 

The use of radioactive isctopes ® in oph- 
thalmology has been further studied during 
the past year. As more time elapses and 
more clinical and experimental results ac- 
cumulate, the indications for B-ray therapy 
have become more sharply limited, the doses 
more restricted, and thereby the complica- 
tions considerably reduced. Compared to 
previous years, ganglionic-blocking agents 
are less popular in ophthalmic pharmacol- 
ogy; it was reported that hypertensive fun- 
dus ** changes improved while patients were 
taking a combination of ganglionic-blocking 
agents and centrally-acting drugs. Bishy- 
droxycoumarin (Dicumarol)® appeared to 
be of no therapeutic value in the treatment 
of retinitis pigmentosa. This is somewhat 
contrary to the results of other authors who, 
a few years ago, reported good results with 
use of bishydroxycoumarin in the treatment 
of this disease. Optic neuropathy ™ of 
Graves’ disease did not improve after treat- 
ment with propylthiouracil, radioactive io- 
dine, dessicated thyroid, Lugol’s solution, 
corticotropin, x-ray irradiation of orbits, 
subtotal thyroidectomy, or decompression of 
the orbit. The treatment 1 of certain 
types of retinal detachment cases with vit- 
reous transplants was further studied this 
year, with favorable reports in most cases. 
The vitreous implantation method appar- 
ently has some inherent advantages not 
obtainable by the use of other fluids and 
gases employed in the past, and thus vitre- 
ous appears to contribute significantly in 
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the successful reattachment of the retina 
in many of these patients. The effects of 
several autonomic drugs on the human 
flicker sensitivity was investigated. Topical * 
application of 1% physostigmine (eserine) 
produced a marked decrease in the flicker 
sensitivity of human eyes, but phentolamine 
(Regitine), pilocarpine, homatropine and 
epinephrine had no effect. 


Ophthalmic Toxicology 


The differentiation between pharmacology 
and toxicology is often arbitrary, since most 
of the pharmacological agents mentioned 
above do have toxic reactions, and therefore 
almost any drug employed in ophthalmology 
might be considered under the heading of 
toxicology also. However, some compounds 
have mainly toxic effects on the eye, and 
these will be discussed here. Corneal ® 
changes have been reported in workers ex- 
posed to quinone-hydroquinone during the 
manufacture of this chemical. The curva- 


ture of the cornea was altered by this com- 
pound. The tension generated in the deeper 
layers of the cornea by the stretching or 


contracture of the superficial structures re- 
sults in the appearance of the Hudson-Stahli 
lines; this ultimately leads to a flattening 
of the cornea and a high degree of astigma- 
tism. The usual wetting agents 7° employed 
in ophthalmic surgery for the disinfection 
of the cutting instruments are toxic to the 
eye. If minute amounts of this wetting 
agent remain on the instruments and are 
introduced in the eye during surgery, a 
severe keratitis can occur. 

Chloroquine jis used for 
the treatment of arthritis. Discreet opacifi- 
cation of the corneal epithelium was ob- 
served in ten patients while on this 
treatment; the changes were reversible on 
cessation of the drug therapy. Not all of 
the patient complained of visual problems, 
but all showed corneal changes as seen with 
the slit lamp. Similar corneal changes have 
been reported in patients taking quinacrine 
(Atabrine) which is chemically related to 
chloroquine. The one patient who has con- 
tinued to take the drug in spite of the visual 
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symptoms has shown an increase in subjec- 
tive complaints and a definite increase in 
objective corneal changes also. Crystals of 
potassium permanganate’ have severe 
toxic effect locally on the conjunctiva and 
cornea; one such patient was treated suc- 
cessfully with ascorbic acid. Argyrosis '° 
is reported following the long-term handling 
and contact with silver bromide and silver 
nitrate in the chemical and pharmaceutical 
industries where workers come in daily con- 
tact with these silver compounds. Smog, as 
it exists in the big cities, appears to be one 
of the handicaps of urban civilization. In 
a recent study *° conducted in the Los An- 
geles area—where smog reigns supreme— 
it was found that smog is partially due to 
reaction products of oxides of nitrogen 
with organic matter, catalyzed by sunlight. 
It was also found that exhaust gases from 
automobiles produced 88% of the total 
olefins and 37% of the total nitrogen oxides 
present in the air. Marked irritation of the 
eyes was the first effect observed on the 
experimental animals exposed to smog; 
their conjunctivas, corneas, and eyelids be- 
came inflamed. 

Allyl alcohol # is widely used industrially 
in chemical and pharmaceutical fields. Allyl 
alcohol is a potent lacrimator. In an experi- 
mental study on animals, allyl alcohol, when 
applied locally to the rabbit eye, produced 
conjunctival injection and occasional corneal 
opacities; all eyes returned to normal within 
one week. No adverse effects have been 
found on medical appraisal of persons occa- 
sionally exposed while working with this 
compound over a number of years in vari- 
ous industries. 

Dinitrophenol,*:1%* in various concentra- 
tions, produced cataracts in chick embryos. 

The survival *** time of the retina after 
enucleation was tested, employing the elec- 
troretinogram. Studying the electrical ac- 
tivity of the isolated retina in cats it was 
found that strychnine, mescaline, lysergic 
acid diethylamide (LSD), and atropine pro- 
longed the survival time if these drugs were 
given before the eye was enucleated. All 
doses of the drug given were below the 
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minimal lethal dose. The ability of the 
drugs to prolong the viability of the enu- 
cleated retina paralleled the ability of the 
drugs to induce spontaneous potentials in 
the intact eye. The success of these drugs 
appears to be independent of circulatory or 
respiratory effects. In excised human retina 
after enucleation, lysergic acid diethylamide 
had no effect on the electrical response. 
When the effect '* of the inhibitors of car- 
bohydrate metabolism on the rabbit electro- 
retinogram was investigated, it was found 
that the inhibitors of respiration individual- 
ly, the combined administration of sodium 
fluoride and sodium cyanide, and certain 
dinitriles all caused increase of the b-wave 
in the electroretinogram. In contrast, the 
effect of glycolysis inhibitors was inconclu- 
sive. Thus, apparently an inhibition of res- 
piration rather than of glycolysis affects the 
electroretinogram in rabbits. 

A new tranquilizer produced by 
Sandoz Pharmaceuticals, 3-chloro-10-[2- 
( N-methylpiperidyl) ethyl] phenothiazine, 
known as NP 207, has less systemic symp- 
toms than chlorpromazine hydrochloride, 
but it caused visual disturbances, such as 
loss of dark adaptation, decreased visual 
acuity, hyperemia and edema of the disc, 
and finally severe pigment disturbance of 
the retina. The retinal changes depend on 
dosage variation and on individual sensi- 
tivity and species variation. Two patients 
studied showed severe damage to both their 
cone and rod system of the retina. How- 
ever, in comparison with retinitis pigmen- 
tosa, their rod system was relatively less 
affected and their electroretinogram was 
not extinguished. 

Amino-phenoxy-alkanes have schisto- 
somicidal effects and are widely used to 
treat this disease. Toxic effects on the 
retina have been observed occasionally after 
the clinical use of these drugs. Employing 
the electroretinogram technique on rabbits 
these retinal toxic effects were investigated; 
only the primary /-diamino-diphenoxy-al- 
kanes caused drastic changes in the shape 
of the electroretinogram. The whole pattern 
of changes was somewhat similar to that 
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caused by sodium iodate. Secondary and 
tertiary method p-diamino-diphenoxy-alkanes 
caused long-term temporary suppression of 
the height of the b-wave, while primary 
p-monoamino compounds were least active 
in the series tested. A sign of digitalis 
toxicity *° is the appearance of abnormal 
color perception in the form of blue-yellow 
or red-green sight. This condition disap- 
pears when the drug is discontinued; the 
cause probably lies in the extraretinal sec- 
tion of the visual apparatus. 

Galactosemia 1-163 js an inborn error of 


carbohydrate metabolism, Once the diagno- 


sis is made a substitute milk diet (lactose- 
free) leads to rapid recovery in most cases, 
thus serious complications, such as cataracts, 
can be prevented. However, once lens opac- 
ities did appear in this diesase they did not 
regress even with dietary treatment. In two 
cases of methyl alcohol ® poisoning typical 
glaucomatous cupping of the optic discs was 
described. Toxic symptoms ™* due to vita- 
min A were described after the use of 
200,000 units daily for 10 months for the 
treatment of acne vulgaris in a 14-year-old 
girl. These toxic symptoms were severe 
and widespread, including increased intra- 
cranial pressure, mild exophthalmos, and 
loss of hair, including eyebrows and eye- 
lashes. Swelling ’® of the lens and papillitis 
were reported after the injection of snake- 
bite antivenom; this toxic-allergic reaction 
improved slowly, and the patient returned 
to normal in three months. 


635 W. 165th St. (32). 
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News and Comment 


ANNOUNCEMENTS 


Competition for Ophthalmological Works.—During the present year a 
competition is open again for scientific papers on ophthalmological subjects. Three 
main prizes of either 5,000, 3,000, or 1,000 pesetas will be granted for the best 
papers, as well as several prizes of 500 pesetas. 

Regulations and Conditions : 

1. Any medical doctor under 40 years of age, Spanish or foreigner, without 
regard to his being a member of the Institute, may participate in this competition. 
Members of the Board of Rectors are excluded. 

2. The term for admission of these papers ends on Dec. 31 of the present year. 

3. The papers may be written in the author’s language and must be accom- 
panied by an extensive summary (about 500 words) in English and French. 

4. The papers are to be typewritten, in double spacing, using one face of the 
paper only. The page number should figure in the right upper corner and the 
catchword (one word indicating the subject) in the left. They may be accom- 
panied by illustrations, tables, etc., on cardboard, with the corresponding page 
number and catchword, as mentioned before. : 

5. Accompanying the paper, a card with the author’s full name and address 
should be enclosed in a small sealed envelope identified by the catchword. 

6. The qualifying Jury will be formed by the Board of Rectors, assisted by 
the Editorial Board, its decision being without appeal. 

The result of the competition will be notified to the winners after Jan. 31, 1960. 

The prizes will be at the disposal of the winners immediately after the Jury’s 
decision is known. 

The awarded works will remain the property of the Institute and will be pub- 
lished in the Annuals of the Barraquer Institute. 

7. Papers on which no prizes have been granted will be destroyed after three 
months or returned to the author if so requested by letter authorizing opening of 
the envelope containing his name and address. 


Joint Meeting of North and South Carolina Societies.—The next joint an- 
nual meeting of the South Carolina Society of Ophthalmologists and Oto-Laryn- 
gologists and the North Carolina Eye, Ear, Nose, and Throat Society will be held 
in Charleston, S. C., Sept. 13-16. Headquarters will be the Francis Marion Hotel. 
We have been very fortunate in obtaining the following guest speakers: Ophthal- 
mologists Dr. Carroll R. Mullen, of Philadelphia, and Dr. G. Bonaccolto and 
Dr. Willis S. Knighton, of New York; Oto-Laryngologists Dr. John Bordley, 
of Baltimore; Dr. Frederick R. Guilford, of Houston, Texas, and Dr. Paul 
Hollinger of Chicago. 


Course in Corneal Surgery.—A concentrated course in corneal surgery of 
two and one-haif days’ duration will be given under the direction of Dr. A. 
Benedict Rizzuti at the Brooklyn Eye & Ear Hospital on Thursday, Friday, and 
Saturday, Nov. 19, 20, and 21, 1959. 

Present surgical concepts of kerectectomies and keratoplasties will be stressed. 
Allied subjects, such as -radiation, contact lenses, operating room photography, 
and instrumentation, will be discussed by staff members. Surgical procedures in 
the operating room will be demonstrated according to availability of donor ma- 
terial. Participants will be offered an opportunity to apply surgical principles on 
animal eyes. 

The course is limited to eight ophthalmologists; tuition is $100. 

Address inquiries to Mr. Henry Williams, Superintendent, Brooklyn Eye and 
Ear Hospital, 29 Greene Ave., Brooklyn 38. 


PERSONAL 


Dr. Goodwin M. Breinin.—Dr. Goodwin M. Breinin, Chairman of the De- 
partment of Ophthalmology and Daniel B. Kirby Professor of Research Ophthal- 
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mology, New York University-Bellevue Medical Center, has been named recipient 
of the 1959 Edward Lorenzo Holmes Memorial Award of The Institute of 
Medicine of Chicago. Dr. Breinin received his M.D. from Emory University 
School of Medicine in 1943, and had his training in ophthalmology at Bellevue 
Hospital in New York. 

The Edward Lorenzo Holmes Memorial Award was established by the late 
Dr. Rudolph Wieser Holmes as a memorial to his father, a pioneer ophthalmolo- 
gist in Chicago. In establishing the award, Dr. Holmes directed that it be pre- 
sented in recognition of distinguished contributions in medical science and that 
preference be given to contributions in ophthalmology. 

This award has been made to Dr. Breinin in recognition of his important 
contributions in the field of ophthalmology, particularly his investigations con- 
cerning the neuromuscular control of the ocular muscles and the development 
of ocular electromyography in advancing knowledge of strabismus. In addition, 
Dr. Breinin pioneered in the study of drugs affecting the secretory epithelium of 
the ciliary body and their application in the therapy of glaucoma. 

Dr. Franklin C. McLean, President of The Institute of Medicine of Chicago, 
presented the award to Dr. Breinin at a joint meeting of the Institute of Medicine 
and the Chicago Ophthalmological Society on May 18, 1959, in the Palmer House, 
Chicago, and Dr. Breinin delivered the fourth Edward Lorenzo Holmes Memorial 
Lecture on the subject “Contributions of Electromyography to Strabismus.” 

Sir Stewart Duke-Elder, Ph.D., F.R.C.S., has been awarded the Charles 
Mickle Fellowship for 1959 by the University of Toronto for his outstanding 
research in ophthalmology. Sir Stewart was created a Knight in 1933, and later 
was made a Knight Commander of the Royal Victorian Order and a Knight Grand 
Cross of the Royal Victorian Order. He has been Surgeon-Oculist to the Queen 
since 1952, and prior to this was Surgeon-Oculist to King George VI. 

Sir Stewart, Director of Research at the University of London’s Institute of 
Ophthalmology, will come to Toronto on May 21 to lecture on “Recent Advances 
in Diagnosis and Treatment of Glaucoma” at the Charles H. Best Institute. 

The Mickle Fellowship is the income from $29,000 bequeathed by the late 
Dr. W. J. Mickle and is awarded annually to the member of the medical profes- 
sion who is considered by the Council of the University’s Faculty of Medicine 
to have done most during the preceding 10 years to advance sound knowledge of 
a practical kind in medical art or science. 

Sir Stewart pioneered the early research into the cause of glaucoma, which is 
the commonest cause for blindness in the Western world. 


SOCIETY NEWS 


Section on Ophthalmology, American Medical Association.—The Annual 
Scientific Session of the Section on Ophthalmology, American Medical Asso- 
ciation, was held in Atlantic City, N. J., from June 10-12, 1959. The attendance 
was excellent. Dr. S. P. Meadows, of London, England, and Dr. Paul C. Bucy, 
of Chicago, were Guests of Honor. 

The following prizes and honors were awarded: 

1. The Prize Medal in Ophthalmology was awarded to Francis Heed Adler 
for his many contributions to our specialty. 

2. The $250 prize for the best exhibit was awarded to Gilbert Baum and 
Ivan Greenwood for their exhibit “Application of Ultrasonic Locating Techniques 
to Ophthalmology.” 

3. The $250 prize was awarded to Thomas P. Kearns, Robert M. Sallassa, 
Collin S. MacCarty, and James W. Kernohan for their paper “Ocular Manifes- 
tations of Pituitary Tumor in Cushing’s Syndrome,” judged on the basis of 
presentation and originality. 

The following officers were elected: 

Harold G. Scheie—Chairman 

Paul A. Chandler—Vice-chairman 

Henry F. Allen—Secretary 

Frank W. Newell—Representative to Scientific Exhibit 
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YOUNGER-22 SEAMLESS LENS! 


This was the case last October when we offered 
to exchange all laboratory stocks of Younger 


Seamless Lenses manufactured prior to October, 
1958. 


A major breakthrough in quality and precision, 
achieved after twelve years of constant. and 
continuous development, research and engineer- 
ing, has permitted the manufacture of a vastly 
improved; seamless dual-field lens with a full 
22mm usable segment with less than .05 diopter 
power deviation; a front surface accuracy to 
millionths of an inch and a segment-size devia- 
tion of less than .0125mm! 


Because of the unsurpassed quality of the new 
Younger-22 Seamless Lens, the decision was 


Write on your letterhead for a sample 

of the vastly improved Younger-22 Seamless 
Lens. There is no charge, but please give 

us the name of your independent supplier. 


made to replace all existing Younger stocks. 
We are grateful to the thousands of professional 
men who have continued to commie the very 
acceptable Younger Seamless Lens during the 
period of its development; they know today how 
much better the new lens is! 


If you haven’t prescribed a Younger Lens since 
this past October, you are missing one of the 
most significant advances in lens manufacture 
of the past decade. 

Remember: you do not take the slightest risk 
when you do so, for if the patient cannot wear 
Youngers for any reason, your independent sup- 
plier will replace it with a fused bifocal of your 
choice at no additional cost. 


YOUNGER 


1829 SOUTH MAIN STREET ff 
LOS ANGELES 15, CALIF. 


Y-29 


INTERESTED IN A SIMPLE, DIRECT PRESENTATION OF THIS UNUSUAL LENS TO YOUR PATIENTS? WRITE FOR THE STORY! 
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BERENS-TOLMAN OCULAR HYPERTENSION INDICATOR 


ments or charts. 


or below that point. 


instrument. 
Price $18.50 


225 Cadwalader Ave. 


For the OPHTHALMOLOGIST and his associates in GENERAL PRACTICE. 
The two instruments complimenting the SCHIOTZ TONOMETER. 


This instrument is a direct reading 
tonometer that needs no adjust- 


It is set to 25 mm. Hg. and shows 
instantly upon being applied to 
the cornea if the tension is above 


All metal parts are stainless steel 
and are made exactly to the 
standards of the Schiotz Tonom- 


Available at all Optical and Surgical Suppliers 

Manufactured By 
R. O. GULDEN 
Schiotz Tonometer Standardization—Repair—Maintenance Service 


An ideal instrument for checking the readings of the 
Ocular Hypertension Indicator and the mechanical ac- 
curacy of the Schiotz Tonometer. 


The top of the instrument is 
an exact 16 mm. radius test 
block and the dial is gradu- 
ated 0 to 20 same as the 
Schiotz Tonometer. 


Made to the same exact standards as the Ocular Hyper- 
tension Indicator. 


Price $25.00 


Philadelphia 17, Penna. 


URGENT REQUEST 


The Uveitis Laboratory, University of California 


School of Medicine, San Francisco, is interested to 
obtain freshly enucleated eyes from patients with 
all types of uveitis and other endogenous inflammo- 
tions. Attempts are being made to isolate etiologic 
agents from these eyes. 

The eyes should not be fixed in preservatives or 
frozen, but placed in a sterile bottle, packaged, and 
shipped as quickly as possible. Please send speci- 
mens air express, special delivery, collect. Enclose 
history and findings and mark the package “Fresh 
Tissue Specimen—Rush.” 

A report of isolations of organisms and pathologic 
findings, including a slide, will be sent to the con- 
tributor. Credit will be given in any resulting pub- 
lications if desired. 


Telagraph collect if specimen being sent. 
Send eyes to 
Somvel Kimura, M.D., Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 
University of California School of Medicine 
Son Francisco 22 
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Sleeplessness 


and what to do about it 


SO YOU CAN'T SLEEP? 
by P. H. Fluck 
8 pages, 15 cents 
SLEEPLESSNESS AND WHAT TO DO 
ABOUT IT by Donald A. Laird, Ph.D. 
8 pages, |5 cents 
ROADS TO RELAXATION 


by Joseph L. Fetterman, M.D. 
4 pages, cents 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St., Chicago 10, Illinois 


=| TOLMAN TONOMETER MICROMETER 

7 4 


STERILE 
BUFFERED 
ISOTONIC 
BACTERIOSTATIC 
CLEANSING 


thee: 
OPHTHALMIC 
IRRIGATING SOLUTION 


Useful in industrial ophthalmology, regular office routine (dislodging foreign 
bodies, washing away fluorescein, removing secretions and purulent 


discharges, etc.), for contact lens practice (washing cornea and contact 
lenses before and after insertion) and for pre-surgical cleansing of the eye. 


Ingredients: benzalkonium chloride, boric acid, potassium chloride and sodium bicarbonate 


For literature and sample, write ® 
1SO-SOL COMPANY, INC. 1$0-S0L 
Lindenhurst, New York 


Pioneer Specialists in Sterile Ophthalmic Solutions 
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THE BRAWNER G-L 
A Modern Inclusion Implant 


is the ideal implant for enucleation operations. 

It is designed to simplify the operation—Eliminate muscle isolation—Minimize 
the possibility of extrusion or migration—Shorten post-operative hospital time— 
AND— 

“Tt lets the patient decide” if he prefers a less-expensive conventional plastic reform 
eye with limited motility, or a Custom “Matching-back” prosthesis for adequate 
motility. 


prices and operative technique, as sug- 
gested by Dr. Brawner, will be sent on 
request. 


WHAT WE KNOW ABOUT ALLERGY 
by Louis Tuft, 12 pages, 15 cents 


HOUSE DUST ALLERGY 
by Karl D, Figley, 8 pages, 15 cents 


FOOD ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


ASTHMA AND HAY FEVER 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


RAGWEED AND HAY FEVER 
by Oren C, Durham, 2 pages, 5 cents 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET @ CHICAGO 10 © ILLINOIS 


737 East Moin Street 

No 

| Of interest to you 
and your patients 
| 
THE MENACE OF ALLERGIES | : 

| 216/ 


HYDRAULIC OR ELECTRIC 4 COMPARTMENTS 
OPHTALMOLOGICAL EXAMINATION BLOCK PES 


Slit lamp Trial cases Trial frames {3 
Ophtalmo dynamometers with 

button or dial 

Ophtalmometer 

Ophtalmoscope 

PARENT retinoscopy rack 

TROUSSEAU retinoscopy rack 

LANCASTER red green test 

Prism battery 


of Dr BAILLIART'S 
ophtalmodynamometers. 


GUILBERT- ROUTIT « C' 


114, RUE DU TEMPLE - PARIS (3) - TEL. TURBICO 21-59 
French specialists of ophtalmological apparatus 


From V. Mueller 


THE ont! COMPLETE TONOGRAPHY UNIT 


Electronic Tonometer 
and Recorder combined in 
a single portable unit! 


Developed and built acted by V. Mueller. 
This portable Tonography Unit brin — a long- 


needed, major contribution to modern tono- 
graphic research. The Tonometer is greatly 
improved, more rugged, less subject to inter- 
ference, and easier to read. Specially adapted 
large graph recording device. 

OP-9050 Mueller Electronic Tonographer TR. 
For 110 volts, 60 cycles, AC. Each, $895.00 


Improved Mueller Electronic Tonometer or Re- 
cording Unit EA are also available separately. 


Write for illustrated descriptive folder today 


MUELLER 


Fine Surgical Instruments and Hospital Equipment 


330 South Honore Street, Chicago 12, Illinois 
DALLAS @® HOUSTON @ LOS ANGELES © ROCHESTER, MINN. 
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Subnormal Vision 
respond to “3D3” 


OPTICAID' 


LOG... 


Magnifies equal to 3 times 
in 3 dimensions with 


focal distance of 12 inches 


Substantial improvement in cases of low visual acuity is reported 
by Ophthalmologists with this revolutionary “3D3” Opricaip 
Speciacle loop. 

Each “3D3” Oprticaip loop is light in weight, perfectly bal- 
anced. Its lenses give high luminosity in a wide field of view. 
Permits adjustment of the pupilary distance from 58mm _ to 
70mm. Provision is made for prescription glasses when neces- 
sary. “3D3” Opticaip opens a whole new area of service, 
enabling you to offer substantial aid to many cases of retarded 
vision. Write for full details. Retail Price $50. 


Edroy 
Products Co. 


Dept. E, 480 Lexington Avenue 
New York 17, N. Y. 


WHEN YOUR DIAGNOSIS INDICATES 


ORTHOPTICS 


CONSIDER OUR 
SALES RECORD OF 
OVER 11,000 SETS 

OF 


DVORINE 
ANIMATED 


yie rine ydrocnhioride FUSION 
10%, and Scopolamine Hydro- 
0.3% ! CHARTS 
For A complete set of fusion charts in full color for office 


ffect 
and home training, Base-in and Base-out. 
OUTSTANDING FEATURES 


CAUTION—Patents Nine Groups of 
oriented due to the systemic © Gay Colors Charts 
® Duo-Chrome © Vertical Fusion 


absorption of scopolamine. 
i 
AVAILABLE~755 cc. © Sheets 


Additional literature and MURO OPHTHAL- Ss 
MOLOGIC FORMULARY available to physi- 
cians on request. ALL IN 


®@ Animation 


Available on pre- 
scription at your 


MUROCOLL preparations are readily available ONE SET 
through retail pharmacists. 


Please specify—MUROCOLL—on prescriptions. 


MURO PHARMACAL LABORATORIES, INC. 


25 Huntington Avenue, Copley Square, 
Boston 16, Massachusetts 


with directions 
$12.00 


Less 5% if check ac- 
companies your order 


Ophthalmic Dispens- 
er, American Opti- 
cal Co., and other 
optical supply 
houses. 


SCIENTIFIC PUBLISHING CO. 


Dept. A—2328 Eutaw Place 


Baltimore 17, Maryland 
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A Complete Glass and Plastic 
Artificial Eye Service 


. with guarantee of satisfaction 


FRIED & KOHLER, INC. G. DANZ & SONS EARLE SCHREIBER 


665 Fifth Ave. 240 Stockton Street 671 Broad St. 
Tel.: ELdorado 5-1970 SAN FRANCISCO 8, CALIFORNIA Tel.; MArket 2-8376 
NEW YORK 22, N. Y. NEWARK 2, N. J. 


ERICKSON LABORATORIES GREINER & MUELLER 


302 Medical & Dental Bldg. 55 E. Washington St. 
Phone: 2-9175 Tel.: FRanklin 2-4449 
SEATTLE 1, WASHINGTON CHICAGO 2, ILLINOIS 


Our knowledge of shapes and colors enable us to create a superior product in every respect. 
We make custom-made eyes and provide perfect color matching. We match damaged or 
broken eyes accurately. We carry a large stock of eyes to provide quick service. 


Write the manufacturer nearest you for your next ocular prosthesis. 


Top-Grade Technical Performance 


. @ Safeguard for Your Professional Skills and 
Judgment. 
Your prescriptions, conceived from your rich fund 
of scientific knowledge laboriously developed 
through years of study, training and experience, 
are at the mercy of the dispensers who inter- 
pret them. They will be safe in the hands of 
Dow seasoned craftsmen, whose devotion to the 
exacting standards which your professional rep- 
utation demands, and which our firm has 
consistently maintained throughout its 40 years 
of existence, is a guarantee of complete patient 
satisfaction. 


DOW OPTICAL CO. 


W. £. DOW, Pres. 
Bloomington, ll. 
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RELIANCE NO. 580 OPHTHALMIC CHAIR 
FOR THE DOCTOR WHO DEMANDS MAINTENANCE-FREE EQUIPMENT 


Separate pedals for raising and lowering. Raises || inches; from 26 inches 
to 37 inches. Reclines to full horizontal position, relaxing patient. Rubber 
cushioned, fully adjustable headrest. 


Decorator colors in GENUINE LEATHER 
upholstery and enamel base finishes. 
Other parts in brilliant chrome. 


NO. 406 STOOL 


Maximum comfort and con- 
venience. Seat raises in- 
stantly from 21" to 31". 
Upholstered in GENUINE 
LEATHER over thick rubber 
pad. Seat revolves freely. 
Back rest adjustable 3 ways. 
Base in brilliant chrome. 


No. 400 Stool—Identical to 
above, without back rest. 


Shown in 
Reclined Position 


rers since 1898 
See your authorized dealer ae ‘3 e 
i 
or write for brochure. Our RAM m 
AY Cincinnati 16, Ohio 


MATALENE 


SURGICAL INSTRUMENTS CO., INC. 


GRAND CENTRAL PALACE BUILDING * 125 EAST 46TH ST., NEW YORK 17, N. Y. 


SUCCESSOR TO E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


THE IMPROVED GONIOSCOPE 


The instrument illustrated consists of a low 
power binocular microscope with a magnification 
of 7X (through 104% X magnification is available 
if desired) and an illuminating telescope so 
mounted as to be adjustable to any focal length 
or type of contact glass. The illuminant is a 5.8 V 
Lamp controlled by a separate rheostat and for 
type of beam by movement of the lamp housing in 
a sliding mount. The light can be adjusted to a 
sharp image or an intense horizontal or vertical 
oval beam. Should the examiner wish other than 
fixed illumination, the lamp housing and mount 
may be completely detached from the scope by a 
Y turn of the locking lever, 


A trigger switch in the pistol grip activates the 
illuminant while in use, but extinguishes it when 
the instrument is laid aside. 


Supplied complete as described, with one large 
plastic Troncoso tubular contact lens and carrying 


Immediate Delivery 
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FOR CONTACT LENSES OF THE HIGHEST QUALITY? 


ap OBRIG LABORATORIES is the pioneer and oldest manufacturer of plastic contact lenses. 


@ OBRIG LENSES are the product of twenty years of research and experience. 
&S OBRIG LENSES stand for unsurpassed quality and excellent service. 
4) OBRIG LABORATORIES makes available to its customers a consultation service and assists them with 
their problem fitting cases. 
5) OBRIG LABORATORIES keeps its fitters abreast of all the latest developments 
and techniques in the contact lens field. 
new york office... 
ew Yo 
LABORATORIES, INC. 


P, O. Box 791 
all types of COMtact lenses Saresote Florida 


: LAMINATED SAFETY LENSES 


A Proven Ophthalmic Product... 


... Which continues to provide both positive and practical Eye Protection . . . just as 
laminated safety glass continues to provide protection in today’s automobiles . . . cars 
with greater glass area than ever before. Desirable in all corrections, Motex Lenses 
are valuable in minus corrections where the thin portions of the lenses are positioned 
directly before the pupils of the eyes. 


Motex are warranted to give satisfactory service for the life of 
the correction. Warranty slips are supplied with each pair of 
genuine Motex Lenses. 


OPTICAL INDUSTRIES 


INCORPORATED 


1701 GENT AVENUE 
INDIANAPOLIS 2, INDIANA 
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ANTERIOR CHAMBER LENS 


The lens and implan- 


Developed through tation techniques are 


described in the 
clinical research for replacement literature which is 


available on request 


* from the Division of 
of the crystalline lens Applied Visual Science, 


Titmus Optical Company, 
in unilateral aphakia les, 
Virginia. 
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THE BEST IN SIGHT” 


MAY-O-LITE 
Roflection 


Her Best Friend 


expensive vacuum coati ‘exclusively for 
Can't Tell ophthalmic lenses that comfort 


Your patients gain confidence 
in their public life knowing that 
others won't notice the artificial 
eye. They avoid feelings of in- Regular Optical Supplier or— 


feriority in their personal life 
when best friends can’t tell the MAY RESEARCH INC. 
difference. Box 1167, Minneapolis 40, Minnesota 


Let our 105 years’ experience 
help you perfectly match your 
patients’ eyes. Our experienced 
men visit most areas regularly 
to fit your patients, custom- 
make eyes to match, and offer 
you technical assistance on dif- 
ficult cases. Call or write our 
nearest office. 


Complete 
Artificial Eye ne 
Service 


STAINLESS STEEL CABINETS 


FOR THE OPHTHALMOLOGIST 
AND THE OTOLARYNGOLOGIST 


Formica covered working surface. Other models 
start at $60.00. Stools and instrument tables 


Serving the Profession Since aie 
ae available. 


30 N. Michigan Ave. 
Chicago 2, Illinois i P & S MEDICAL EQUIPMENT 


CLEVELAND DETROIT HOUSTON (Soper Bros.) 14525 Arminta, Van Nuys, California 
KANSAS CITY MINNEAPOLIS = ST. LOUIS ST 0-0447 
BOSTON PHHADELPHIA PITTSBURGH WASHINGTON 
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Nr now... a companion 
to in Glaucoma 


paderie 


Methazolamide Lederle 


The aera effectiveness of DIAMOX in glaucoma is now supplemented by that 
of NEPTAZANE. Both drugs are carbonic anhydrase inhibitors and act by limiting 
aqueous inflow...but not necessarily with equal effect in the same patients. 


In extensive trials nearly three-quarters of all cases subjected to long-term 
therapy responded either to DIAMOX or NEPTAZANE. 


In practice, DIAMOX should be used first. If results are not satisfactory, 
NEPTAZANE is then indicated and frequently successful. Either drug is usually 
employed with standard miotic therapy. DIAMOX dosage: one 250 mg. tablet 
every four hours. NEPTAZANE dosage: one or two 50 mg. tablets, two or three 
times daily. - 
LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Peari River, New York C@dere) 
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It’s new! 
It’s sensational! 
It’s the design of tomorrow! 


In constant demand since introduced at 
the International Congress in Brussels, 
the all new Haag-Streit Slit-Lamp “900” 
can now be ordered through the House 
of Vision, Inc. The short time it will take 
you to order now can possibly save you 
months of waiting /ater. Orders are piling 
in. Our first allotment will soon be sold out. 


See it at the... 


Academy 
Meeting 


October to 16th 
H.O.V. Booths 


65-68 


che Flouse of Vision ™ 


137 No. Wabash « Chicago 2, Illinois 


i 


The House of Vision invites you to see 
the ALL NEW and improved 


HAAG:-STREIT slit - “900” 


The all new Haag-Streit Slit-Lamp “900” 
introduces pacesetting advancements in 
mechanical and optical design—all espe- 
cially designed to facilitate the ophthal- 
mologist’s work. 


¢ Illumination is as much as twice as brilliant. 


¢ New inclining device and rotatable slit let 
you get oblique, horizontal and vertical sec- 
tions—no prisms or attachments needed. 


« Extremely convenient dual controls—use 
either hand. 


* New improved Hruby lens mounting—lens 
follows microscope movements while frontal 
distance of lens in relation to eye remains same. 


¢ New design fixation lamp—always in focus 
to patient—eliminating accommodation and 
convergent movements. 


¢ All important parts are self-adjusted, inter- 
changeable units— permit ready use of acces- 
sories. 

¢ Aplanation Tonometer can be attached and 
removed at will—no other adjustments neces- 
sary. 


Write for FREE illustrated, descriptive brochure. 


che Flouse of Vision ™ 


Your present 
Slit Lamp has a 
trade-in value 

at H.0.V. 


137 No. Wabash « Chicago 2, Illinois 
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Phoro-Lenscorometer 


(Austin Belgard) 


To measure vertex distance, just clear instrument of lenses, 


place Phoro-Lenscorometer through opening, making contact 


with patient’s closed lid—and read direct. No computing neces- 


sary. 


$18.00 


OPHTHALMIC OPTICIANS—Wholesale Rx Service 


Main Office 109 N. Wabash, at Washington 


Box “O”, Chicago 


For the Extra Refracting or Treatment Room 


tion 18 to $155.00 in brown, green 
> or black. Other colors available at 
$5.00 extra. 


1905 Beverly Blvd. 
Established over 30 years 


CHAIR: Upholstered, reclining, ad- 
justable headrest, can be raised or 
lowered by large ball-bearing wheel; 
can be locked in any position; eleva- 


| CABINET: Stainless steel covered; wall 


mounted or floor model: with or with- 
out electrical equipment. Can be 
furnished with pull-out writing shelf 
and horizontal drawers on roller bear- 


| ings. $115.00 to $290.00 


§ STOOL: Upholstered; with or without 


backrest; balibearing casters. $20.00— 


| + $26.00 in brown, green or black. Other 


colors available at $1.00 extra. 


LIGHT: Can be mounted on Chair or 


» wall; vertical movement by means of 
=self-adjusting clutch on bar, lateral 
| and anterior-posterior movement by 


means of goose-neck. $22.00 


LIGHT SHIELD: For standard 100 watt 


| lamp $5.00 


STAINLESS STEEL TISSUE CON- 
TAINER: $3.00 


CATALOGUE ON REQUEST 


—For Green’s Refractor—To Measure Vertex Distance : 
as 
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COMPARISON CHART BETWEEN 
Average dioptric change of flattest meridian 
of cornea after fitting. 


Average dioptric change of steepest meridian 
of cornea after fitting. 


Average dioptric change of both meridians of 
cornea combined after fitting. 


Percentage of cases showing change in 
curvature of cornea more than error 
of measurement. 


A. Flattened 

B. Steepened 
Percentage of cases showing distortion of 
ophthalmometer mires after fitting 


MICROLENSES—SPHERCONS ® 


with the 


CON® 


The Sphercon lens, as shown by the table, 

has minimized the problems of contact lens fitting. 

It is so constructed to offer minimal interference with 
corneal metabolism. With its small size, evaporation 

of fluids can take place easily and corneal 

temperature can be more normally maintained. 

The peripheral curve provides access of lacrimal secretion 
around or about the entire lens circumference, 

allowing for an adequate supply of surface nutrition 

and elimination of waste products. 


The Sphercon contact lens does not interfere with 

the limbal vascular system or the aqueous veins. 

Its relative thinness minimizes pressure from the lid 
while the central base curve of the lens allows for more 
even distribution of pressure over a greater 


area of the fluid surface. 


Write to Dept. F for the “Sphercon” Contact Lens Fitting Manual. 


THE PLASTIC CONTACT LENS COMPANY 
59 East Madison Street, Chicago 3, Illinois. 


Knowledge—R: Devel t 


P for the contact lens field 


900 020 
| 4 
16% 5.2% 
11% 9.6% 
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PACK  MINIMS. 
| 


Absolute sterility of all surfaces of the 
Minims unit is assured by the pliofilm over- 
wrap. 


STERILE 
OPHTHALMIC DROPS 
IN 
DISPOSABLE UNITS 


Minims solutions remain stable 
for an indefinite period. 


Ophthalmic drugs available 

in the Minims package: 
ATROPINE SULFATE 1% 
ATROPINE SULFATE 2% 
ESERINE SALICYLATE 0.5% 
ESERINE SALICYLATE 0.25% 
PILOCARPINE HC! 1% 
PILOCARPINE HCI 2% 
FLUORESCEIN SODIUM 2% 
HOMATROPINE HBr 2% 
HOMATROPINE HBr 5% 
PHENYLEPHRINE HCI 2.5% 
PHENYLEPHRINE HC! 10% 
SCOPOLAMINE HBr 0.2% 
TETRACAINE HCI 0.5% 


Available in packages of 20 in- 
dividually over-wrapped Minims. 


For further information or litera- 
ture write or phone: 


MINIMS...0 particularly valuable 
administration unit for... 
SURGERY : 895 KIFER ROAD 
OPHTHALMOLOGICAL OFFICES | 
HOSPITAL WARDS 

INDUSTRIAL MEDICINE 
EMERGENCY ROOMS 
PATIENT USE 


TERTULE PACK MINIMS “aig 
contain the quantity sufficient) 
( 
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As you examine your patients...they’re examining you! 


merican Optical’s modern instruments and office Ivory Tan, Jade Green and sparkling Coral. This is 
quipment combine high fashion beauty with planned an office you can be proud of...an office that says, 
ficiency to make your work easier and create the “welcome”, in warm, subtle tones... inspires patient 
right” impression on your patients. Your own high confidence... reduces patient tension. 


brofessional standards are reflected in crisp, clean 
American Beauty’ styling and soft, rich colors... 


American Optical 


COMPANY 


INSTRUMENT DIVISION, BUFFALO 15, NEW TORK 
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UP SHE GOES... higher than ever before 


the NEW AO HI-LIET Motorized Chair 


The New AO Hic-Lift Chair elevates twice as high as ever 
before. A touch of the foot pedal...and the patient moves 
up or down to your preferred working level. Height of 
instruments need not be readjusted to each patient. 

This efficiency will last too: Exclusive handsome design 
of the tom enclosed motorized base incorporates a com- 
pletely sealed-in pumping mechanism. It is ready to oper- 
ate upon installation...oil need never be added or changed. 
Long-term warranty completely protects this exceptional 
system. 

New foot rest for adults folds up to facilitate easy seat- 
ing of aged or physically handicapped patients....children’s 
foot rest folds down, out of the way, when not in use. 


American & Optical 
COMPANY 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


Arms, back rest and head rest quickly adjust to securely 
position amy patient. Even the thick foam-rubber cushion- 
ing is shaped to fit body contours. Your patient is virtually 
surrounded with comfort to reduce tension...make refrac- 
tions easy, pleasant. 

Easy-to-use, handsome-to-see, these chairs with exclusive 
American Beauty styling have an up-to-the-minute look... 
bright modern colors; ivory tan, jade green and sparklin 
coral. Color co-ordinated Bark Weave Naugahyde uphol- 
stery looks bright and fresh for years. 

See your AO Sales Representative for a demonstration 
or send coupon for fully illustrated brochure. 


it. 512 
_— Please send complete information and illustrated brochure 
| on AO’s New Hi-Lift Chair Units. 
| Name 


| City 
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ophthalmic products 
with distinctive advantages... 


e their wide-spectrum bactericidal activity includes 
ALL clinically isolated strains of Pseudomonas aeruginosa, 


a serious invader noted for the rapidity of its destructive powers. 


e their component antibiotics rarely sensitize. 


ANTIBIOTIC OPHTHALMIC SOLUTION 


Available in bottles of 10 cc. with sterile dropper. 


brand Polymyxin B-Bacitracin-Neomycin 


ANTIBIOTIC OINTMENT 


Available in % oz. ophthalmic tubes. 


iid 
brand Polymyxin B-Bacitracin-Neomycin 
with 1% Hydrocortisone 


ANTIBIOTIC OINTMENT 


Available in % oz. ophthalmic tubes, 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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Prednefrin S means new relief in sight —for 
patients with inflammatory and allergic dis- 
orders of the anterior segment. Prednefrin S$ 
provides potent anti-inflammatory action 
(0.2% prednisolone) plus the advantages of 
immediate and prolonged decongestant ef- 
fect...in a lubricating, non-irritating, special 
solution—a solution which assures uniform 
concentrations, freedom from stinging or 
burning on instillation and virtual freedom 
from irritation for as long as therapy con- 
tinues. Taken together, the ingredients in 
Prednefrin S work together to safeguard sight 
— at the site. 

The complete Prednefrin S formula: predni- 
solone alcohol 0.2%, and phenylephrine HCl 
0.12% in a sterile, lubricating solution —for 
prompt control of inflammatory and allergic 


problem 


nefrin 


OPHTHALMIC SOLUTION 


conditions of the eyelids, conjunctiva, cor- 
nea, sclera, uveal tract and following thermal 
or chemical burns. 


Dosace: | to 2 drops two to four times daily. 
In initial 24-48 hours, the dosage may be in- 
creased safely to 2 drops every hour. 
Suppty: In 5 cc. plastic dropper bottles—on 
prescription only. 

Also Available ...Prednefrin® Ophthalmic 
Suspension—whenever the repository effect 
of a “solution-like” suspension and less po- 
tent anti-inflammatory action are indicated 
in the inflammatory conditions. 


(prednisolone acetate 0.12%, phenylephrine 
HCl 0.12%, methylcellulose 0.12% 


ALLERGAN | |CORPORATION 
Los Angeles 17, California 
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